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The following is an attempt to present in a concise 
form the chief features of snake-poisoning as seen in 
India. The object that has been kept in view has been 
to define, as closely as possible, the conditions on 
which the mortality from snake-bite depends, both as 
regards the physiological nature of the poisoning 
process, and the relations between the reptiles and their 
victims, so as to indicate the way in which we should 
best proceed with the hope of diminishing the fearful 
mortality that exists. 

The observations were made by the author in India 
under the auspices of the Government. It was during 
the experiments made for the purpose of finding out 
the exact cause of the fatal results — one of the first 
steps that must be taken whenever a method of treat- 
ment is sought — that the great and numerous difi'erences 
in the effects of the various poisons became manifest. 

Although every effort has been made to test the 



■various remedies that have been proposed for snake- 
bite — and they have been very many — ^it has not been 
thought necesaary to give the unsatisfactory results of 
the various trials. The effect of potassium permanganate 
in destroying the activity of cobra-poison when mixed 
with it before injection was ascertained by the author 
some four years ago, but frequent experiment has 
convinoed him that as a practical method of treating 
the constitutional effects of the poison it is of no avail. 
The recommendations for treatment given have been 
tested practically, and the circumstances under which 
the misfortune happens have been constantly borne in 
mind. Castjs of poisoning by snakes do not usually 
occur in crowded cities with hospitals always open, 
■with every appliance to receive the sufferer, but in the 
fields where the peasant steps on the lurking reptile, 
or more frequently still in the remote village where 
the wife is bitten in a dark corner of her hut by the 
snake which superstition has compelled her household 
to protect. Directions for treatmentj to be of use, must 
be adapted to these contingencies. 

The snakes mentioned liave been referred to, as a 
rule, by their scientific names. Had vernacular terms 
been employed it would not have been possible to 
select any that would have been intelligible except in 
very limited areas. Thus the Buttffarus cwruieus is the 
Krait of Bengal, but the Gedi ParaffUdu of the Coro- 
mandel coast. The Echis carinaia is the^ae of Delhi, 
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the Kupper of Scinde, and the Foorsa of Bomhay. The 
word cobra has been used as it is of general acceptance, 
though quite unknown in any native dialect; we are 
indebted for it to our Portuguese predecessors. It is to 
be regretted that its scientific equivalent is Naja instead 
oi Naga^ as representing more accurately the Sanscrit 
If^dg^ a serpent, in which it had its origin. 

Although the gravity of a case of snake-poisoning 
can hardly be over-estimated, yet it must be considered 
full of promise that recovery may follow even the severe 
haemorrhages of viperine poisoning. No wound in- 
flicted by a venomous snake can be despised, yet even 
when symptoms have developed no case should be con- 
sidered necessarily fatal. It is hoped that the sugges- 
tions made may be of practical use to those who have 
to deal with this awful scourge, and that the facts here 
demonstrated may form a starting point for some more 
successful departure. 
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THEIR NATURE AND EFFECTS, 3 

perceived by the naked eye. A burning pain was com- 
plained of in the neighbourhood of the bite, which 
rapidly increased in intensity, and extended so as to 
affect a circular portion of the integument of the size of 
an ordinary saucer; and, judging from the description 
given of it, it was very similar in character to that 
produced by the sting of a scorpion. 

"At 12.45 A.M., or about a quarter of an hour after 
being bitten, he complained of a pain in his shoulder 
shooting towards his throat and chest, and said he was 
beginning to feel intoxicated ; but there was nothing in 
his appearance at this time to indicate that he was in 
any way under tlie influence of the poison. On the 
contrary, he was quite calm and collected, and answered 
all questions intelligently, at the same time that he was 
fully alive to the danger of his condition. The pupils 
were not dilated, and they contracted when exposed to 
the light of a caudle ; his pulse was normal, and there 
was no embarrassment of the respiration. About five 
minutes after, he began to lose control over the muscles 
of his legs, and staggered when left unsupported. At 
about 1 o'clock, the paralysis of the legs having increased, 
the lower jaw began to fall, and frothy and viscid 
saliva to ooze from the mouth. He also spoke indis- 
tinctly, like a man under the influence of liquor. At 
1.10 A.M. he beo^an to moan, and shake his head 
frequently from side to side. The pulse was now some- 
what accelerated, but was beating regularly. The 

1 ♦ 
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CHAPTER I. 

THE PHYSIOLOGICAL EFFECTS OF THE POISON OF 
THE COBEA (nAJA TBIPUDIANS). 

The inquiry that naturally presents itself first in con- 
sidering the subject of snake-poisoning is : — How does 
snake-poison kill ? and what are the changes it effects 
in the animal system ? And as a consequence of this : — 
Is there only one poison common to all snakes, or are 
there several ? Upon the answers to these questions 
depend both the certain recognition of snake-poisoning 
when it comes under observation, and the indications 
that must serve as guides to us in the treatment of it. 

To answer these questions, it will be necessary to 
examine, "with great care, the symptoms produced by 

1 
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Tarious poisonous snakes, in order lo detent any di 
ences in their effects, paying special attention to thi 
conditions on which the fatal results nre dependent, 
anr prominent signs that v/Hl enable us, with certain! 
to Sfly if, in a given case, we have really to deal with 
results of snake-bite, or not. 

As the cobra (Naja Tripudiann) is at the same til 
the commonest and the most deadly of all IndiEm' 
poisonous snakes, it will be best first to consider the 
symptoms produced by it, and the ways in which its 
poison may be I'atal. To do this it will be necessary to 
detail a sufficient number of experiments to bring into 
prominence all the characteristic symptoms of cobra 
poisoning, and from them to deduce the direct causes of 
death. We shall then have a standard by wjiich wo 
shall be able to contrast the effects of the poisons of the 
other species of venomous snakes. 

To begin with the symptoms as they occur in human 
beings; the following is an account, by Dr. Hilsoo, of a 
case that came under his own observation : — 

"On a night in Jane, at about half-past 12 o'clock, 
Dabee, a Hindu punkah coolie, was bitten on the 
shoulder by a cobra, whilst sleeping. On inspecting 
the wound, there were found over the prominence of 
the right deltoid ranscle, and about three quarters of an 
inch apart, two large drops of a clear serous-like fluid 
tinged wiih blood, which had apparently oozed from two 
small punctures, so minute that they could not be 
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perceived by the iiriked eye. A burning pain was com- 
plained of in the neighbourhood of the bite, whioli 
rapidly increased in intensity, and extended so as to 
affect a circulnr portion of the integument of the size of 
an ordinary saucer; and, judging from the description 
given of it, it was very similar in character to that 
produced by the sting of a scorpion, 

"At 12.45 A.M., or about a quarter of an hour after 
being bitten, he complained of a pain in his shoulder 
shooting towards his throat and cheat, and said he was 
beginning to feel intoxicated ; but there was nothing in 
his appearance at this time to indicate thai he wati in 
any way under tlte influence of the poison. On ihe 
contrary, he was quite calm and collected, and answered 
all questions intelligently, at the same time timt he was 
fully alive to the danger of his condition. Tlie ptipils 
were not dilated, and they contracted when exposed to 
the light of a caudle ; his pulse was normal, and there 
was no eroharrnssmeut of the respiration. About five 
minutes after, he began to lose control over the muBclea 
of his legs, and staggered when left unsupported. At 
about lo'iilock, the paralysis of the legs having increased, 
the lower jaw began to fall, and frothy and viscid 
saliva to ooze from the mouth. He also spoke indis- 
tinctly, like a man under the influence of liquor. At 
1.10 A.M. he he^an to moan, and shalte his head 
frequently from side to aide. The pulse was now some- 
what accelerated, but was beating regularly. The 
1 * 
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respirntiona were also increased in frequency. He was 
unable to nnswer questions, but appeared to be quite 
conscious. His arms did not seem to be paralysed. At 
1.16 A M., twenty-five minims of liquor HmmoniEe were 
rapidly injected under the akin of the fore-arm ; but as 
ihia produced no results, the basilic vein was laid bare, 
and twenty-five minima injected into it. 

"The operation caused no amelioration in the symp- 
toms, and the condition was evidently becoming critical. 
He continued to moso and shake hia head from side to 
side, as if trying to get rid of viscid mucus in hia throat. 
The respirations were laboured, but not stertorous. The 
external jugular vein of the left side was next exposed, 
ftud twenty-five minims of the liquor ammoniae injected 
into it; but without producing any good effect. The 
breathing gradually became slower, and finally ceased 
con tin u< 



to beat for 
J convulsions preceded 
: hour and five minutes 



St ] 44 A M., while the h. 
about one minute longer, 
death, which look place in 
after tbe infliction of the bite.'' 

From the description given of the snake, there can be 
no doubt that it was a cobra, and it is clear that tbe 
reintdy administered had no more effect on tbe eymp- 
toms than it had on the reeult. It is a good description 
by a careful observer, and may be taken as a typical 
example of oobra-poibOuiny In the human subject. 

On the lower animals, i'rom which alone we car 
tbe details of the poisoning process, and tbe exact 
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causes on which the fatal results depend, the effects of 
cobra-poisoning are well seen in the following cases. 

Experiment I. 

A medium-sized pariah dog had 0'6 cubic centimetre 
(about 10 minims) of fresh cobra-poison injected 
subcutaneously. 

6.21 P.M. Injection. 

5.28 P.M. Lame in the leg in which the injection 
was made. 

6.29 P.M. Lies down, but does not seem affected. 
6.35 P.M. Somewhat sleepy. 

5.45 p.m. Got up of its own accord; salivation; 
retching. 

5.47 P.M. Staggers about, and hangs down its head. 

5.48 p M. Cannot stand. 

6.49 P.M. Sleepy ; respirations 40 per minute. 
6.52 P.M. Pulse 72. 

5.66 P.M. Convulsions. 
5.66 to 5.69 P.M. Convulsions. 
6.5 P.M. Bespirations quite ceased ; heart beats 84 
per minute; pupils commencing to dilate. 
6.7j P.M. Heart stopped. Dead. 

Experiment II, 

At 10.46 A.M. a pariah dog was bitten in the thigh by 
a cobra. 

11.14 A.M. Very lame in the bitten limb. 
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11.27 A.M. Affected by the poison ; staggers when it 
attempts to walk; chewing movement of jaw and lips. 
11 28 A.M. Salivation. 

11.30 A.M. Pupils somewhat small. 

11.31 A.M. Attempting to vomit. 

11.35 A.M. Bespiration becoming slower. 

11.37 A.M. Bespirations 16 per minute^ 

11.38 A.M. Copious salivation. 

11.39 A.M. Bespirations fallen to 12. 

11.40 A.M. Bespirations of a jerky character. 

11.42 A.M. Tongue hanging out of the mouth. 

11.43 to 11.45 A.M. Convulsions. 

11.46 A.M. Convulsions lessening. 

11.47 A.M. Convulsions stopped. 

J1.47J A.M. Bespiration completely stopped; pupils 
dilating. 

11.49 A.M. Heart stopped. Dead. 

Experiment III, 

A pariah dog was watched for about an hour, during 
which his respirations varied from 40 to 62 a minute. 
His pulse was 120. 

At 11.56 A.M. a very small quantity of fresh cobra 
virus was injected subcutaneously into the left thigh ; the 
amount injected was about O'l cubic centimetre. The 
dog lay down after the injection, and seemed to take no 
notice of what had been done. 

12.14 P.M. Pulse 108. 
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12.15 P.M. Bespirations 48. 

12.26 P.M. Bespirations 44^ occasionally a deep 
respiration; dozing. 

12.29 P.M. Bespirations 36. 

12.32 p.m. Bespirations 28 ; very regular; asleep. 

12.35 P.M. Bespirations 24 ; respiratory movement 
very slight ; still sleeping. 

12.37 P.M. Bespirations 24. 

12.40 P.M. Bespirations 22. 

12.43 P.M. Awoke suddenly with a start, probably 
aroused by flies ; chewing movement of lips and 
jaws. 

12.45 P.M. Attempting unsuccessfully to rise; 
staggered about on his fore-legs. 

12.47 p.m. Bespirations 26 ; hardly perceptible, of 
a somewhat spasmodic character, and lasting au exceed- 
ingly short time ; salivation. 

12.49 P.M. Pupils about normal. 

12.50 P.M. Convulsive twitchings of the whole 
body. 

12.52 P.M. Tongue hanging out; convulsions much 
stronger. 

12.55 p M. No trace of normal respiratory move- 
ment, only convulsions : micturition. 

12.56 P.M. Pupils slightly contracted. 

12.58 P.M. Convulsions are becoming feebler. 

12.59 P.M. No convulsive or respiratory movement 
whatever; pulse 120. 
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The 



1.1 P.M. Pulse 96 ; pupils dilatiug. The only sign 
of life remaining is ihe beating of the heart. 

1.2 P.M. Pupils fully dilated ; heart stopped. Dead. 

Experiment IV. 

A pariah dog was hitten by a vigorous cobra, 
sliio in the middle of the dog's baclf, as near a 
nl an equal distanee from his fore and hind legs, was 
taken up, and the cobra injected its poison into it, 

8.25 A.M. Infliction of the bite. 

8.26 A.M. The dog is evidently in some pain from 
the bite; he turns round and round in endeavouring to 
lick the bitten part. 

8. SB A.M. Is quieter; pupils normal; no symptom. 

8.30 A.M. Able to walk and stnnd perfectly well. 

8.31 A.M. Pupils normal, neither contracted nor 
dilated : they answer well to light, 

8.3.5 A.M. Slight spasm of diaphragm. 

8.36 A.M. Can walk perfectly. 

8.89 A.M. Walks with uncertain tread, us if weak; 
all the legs equally affected. 

R.40 A.M. Staggering, but no difference can be 
observed between the fore and hind legs. 

8.41 A.M. Fell over, his fore-legs first giving way; 
pnpils about normul — at any rate, no tendency to dilata- 
tion. 

8.42 A.M. Lying on his side unable to rise, or even 
to stand when placed on bis legs ; all bis legs equally 
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weak ; twitching of respiratory muscles, also to a less 
extent of certain muscles in his limbs. 

8.43 A.M. Tongue protruded. 

8.44 A.M. Pupils contracted ; all motion ceased ex- 
cept that of heart. 

8.45 A M. Slight spasm of depressors of larynx. 

8.46 A.M. Heart alone acting; pupils suddenly 
dilated widely. 

8.47 A.M. Heart stopped. Dead. 

Experiment V, 

A large cock had two milligrammes (about '03 grain) 
of dried cobra-poison, dissolved in one cubic centimetre 
of distilled water, injected into its leg. 

3.13 p M. Injection. 

3.20 P.M. Respirations 30 per minute. 

3.34 P.M. Prefers to sit, but can stand and walk. 

3.38 P.M. Head drooping, as if the neck were too 
weak to support it, but from time to time the head is 
raised with a jerk. 

3.39 P.M. Beak rests on ground. 

3.41 P.M. Respirations 26; can barely stand. 

3.48 P.M. Respiratory movement very slight. 
3.50 P.M. Cannot stand. 

3.54 P.M. Cannot keep the eyes open. 

3.55 P.M. Respirations 19 ; pupils somewhat con- 
tracted. 
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4.3 P.M. Respirations 16 ; of a somewhat exaggerated 
character. 

4.5 P.M. Comb has become of a dusky purple colour; 
slight couvulsive movements of body. 

4.9 P.M. Bespirations 9. 

4.13 P.M. Slight convulsions. 

4.15 P.M. Pupils contracted ; answer to light. 

4.17 P.M. Convulsions. 

4.20 to 4.22 P.M. Convulsions continuing, but 
gradually becoming less violent. 

4.25 P.M. Pupils widely dilated. Dead. 

Experiment VI. 

A medium-sized frog (Kana tigrina) had a solution 
of five centigrammes ('77 grain) of dried cobra-poison, 
in one cubic centimetre of distilled water, injected into 
its dorsal sac. 

12.42 P.M. Injection. 

1 P.M. No change. 

1.23 P.M. Struggling violently to escape. 

1.40 P.M. Becoming paralysed. 

1.53 P.M. Dead. 

From these cases it may be gathered that the symp- 
toms of cobra-poisoning are as follow : — 

The first manifestation of cobra-poison having been 
injected beneath the skin is a sensation of pain in the 
bitten part. It seems to vary much in degree, but is 
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usually described, as in the case given, as being of a 
stinging and burning character. The site of the wound 
may also become swollen, red, and painful on pressure. 
The evidence of the pain occurring in dogs is very 
clear: the animal often turns round and licks the 
bitten spot; and if it is the leg that is wounded, it either 
limps on that leg, or, what is more usual, it draws it 
up, so as to raise it and relieve it completely of the 
weight of the body. This action has been termed 
paralysis of the bitten leg, due to the local contact of 
the poison with the muscles. Now, though it can be 
proved that the local effect of cobra-poison on muscle 
is to weaken it, yet after the bite of a cobra a very small 
extent of muscle indeed comes in contact with the 
poison, very often none at all ; and if the limb were 
really paralysed, it would hang uselessly down, dragging 
upon the ground, instead of being drawn up. 

An interval now occurs before the accessioji of any 
fresh symptom, but its length varies greatly in different 
cases. In that of the man quoted it was fifteen minutes; 
but this is probably considerably under the average 
time. In another case, related bv the same careful 
observer, an hour and a quarter elapsed in this way ; and 
an intelligent eye-witness, who described a case with 
great accuracy as to details, stated four hours was 
passed before any change was noticed. Taking into 
consideration all the evidence on the subject, it appears 
probable that in the majority of cases of cobra- bite in 
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the human suhject, an interval of an hour occurs before 
any constitulional aymptoma are developed. Under 
certain exceptional circumstances the sympcoma of 
poisoning may begin almost at once. In the case of 
dogs bitten by cobras this interval Taries very greatly — 
perhaps fifteen minutes may be taken as its average 
length, or perhaps a little less. 

The retardation of the constitutional symptoms pro- 
bably means that before cobra-poison can produce any 
eifect, it must be present in the blood in certain pro- 
portion, and, o( course, in slow absorption, citlier due to- 
the small quantity of the poison injected, or to its 
being injected into an unfavourable situation, some time 
must eJupse before tliia proportion can be attained. In 
these oases the symptoms are delayed, as is also the 
fatal result; whereas, should the poison enter the cir- 
culation rapidly, as by injection into h vein, the 
symptoms and fatal result follow immediately. At the 
same time it is clear that for a short time a fatal 
quantity of poison may be present in the circulation 
without producing a symptom ; for the bitten part may 
be sometimes amputated before the occurrence of any 
sign of poisoning, yet, nevertheless, the animal may 
die. 

In man the first constitutional symptom that cobra- 
poison produces seems to bo a feeling of intoxication, 
although there appears to be no outward evidence of 
it, Tliat this symptom is not more freqiientlv described 
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in the history of cases can be easily accounted for by 
the fact that it would require a certain amount of 
intelligence on the victim's part to mention it ; and in 
animals, of course, it is impossible to get proof of a 
purely subjective condition. 

The special symptoms of cobra-poison now rapidly 
manifest themselves. It man it is very commonly 
observed that the patient cannot any longer keep his 
eyes open, and about this time it is found that he is 
losing power in his legs. When he walks he staggers, 
and, if left unsupported, falls. The arms seem to retain 
their strength much longer. In the case of dogs, the 
animal at this stage can scarcely stand without falling 
frequently, but there does not seem to be that difference 
between the anterior and posterior extremities that is 
observed in the legs and arms of a man. Usually, a 
dog loses strength equally on his fore and hind legs, 
and rolls from side to side helplessly. 

The order in which the symptoms now occur varies 
in different individuals. In some, loss of the power of 
speech and of raising the lower jaw is shown, and after- 
wards profuse salivation; but the salivation may precede. 
But. whichever may occur first, the tongue and the • 
larynx become speedily paralysed ; the patient is unable 
to speak or to clear his throat or to swallow ; and the 
saliva, which is profusely poured forth, trickles down 
the lips, the patient being no longer able to eject it 
voluntarily. In dogs it is not unusual for the saliva- 
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tion to be manifested before any other constitutional 
symptom, and in them a chewing movement of the 
jaw and lips is often seen immediately before the 
sah'vation. Nausea^ retching, and vomiting are of fre- 
quent occurrence both in men and dogs. 

The paralysis now becomes more general and decided. 
The patient lies on his back, almost incapable of move- 
ment. He threatens to be suffocated by the saliva 
running into his paralysed larynx ; should, however, the 
head be placed on one side, the abundant secretion will 
£ow down his lips. His limbs at this time may be 
subject to startings and muscular twitchings. His 
breathing becomes slower and slower, and the respira- 
tory excursus is lessened. He appears to be conscious, 
but is unable to express himself, through the paralysis 
of his larynx and tongue ; but it is not unfrequently the 
case for the victim to become quite unconscious. The 
action of the heart is somewhat quickened, but the organ 
acts with fair strength. At length the breathing, too 
slow and too slight to support life, ceases, and with or 
without general convulsions the heart shortly after stops. 

In dogs, as might be expected, convulsions are much 
more common than in man, being very generally 
present ; and while in man the extinction of the respi- 
ratory act is, as a rule, a very slow and gradual process, 
in dogs it is not unusual for respiration to stop quite 
suddenly, and almost immediately after for its place to 
be taken by violent convulsions. 
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In birds the symptoms are usually very regular in 
their occurrence. There is the same appearance of local 
pain. The bird then generally seems drowsy, from its 
being unable to keep the eyes open, the head droops as 
if the neck were unable to support it, but the bird con- 
stantly recovers itself with a jerk. It at last sinks down 
to the ground, ultimately falling over on its side, unable 
to raise either its head or itself. The pupils are, as a 
rule, somewhat contracted, the eye often watering. The 
respirations finally become exceedingly slow, and then 
cease, convulsions and death following. It sometimes 
happens, as in mammals, that the respiratory centre is 
almost simultaneously stimulated and paralysed, the bird 
dying at once. 

In the amphibia, there can scarcely be said to be any 
symptoms of cobra-poisoning ; the frog, for instance, 
only becomes more and more sluggish and paralysed, 
and is at last found to be dead. 

It will be necessary to consider some of the more 
important conditions in detail, after having noticed the 
appearances to be found after death. 



PosT-MoRTEM Appearances in Cases of Death by 

Cobra-bite. 

Rigor mortis generally comes on about the usual time 
and is as well marked as it is in death from ordinary 
causes. The blood in man is fluid, as a rule, and in the 
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lower animals coagulated. If examined directly after 
death no chaoges can be recognised by the microscope. 
After a time the corpuscles may change in shape, become 
crenated, and blood-crystals may form, but at the 
moment of death no change can be recognised. The 
parotid glands may be swollen. The brain presents no 
marked deviation from normal. The veins of the pia 
ntater are usually gorged with blood, and the ventricles 
often contain turhid fluid. The muscles are often of a 
dirty red colanr. The sub-cutaneous veins bleed freely 
on section. The lungs may be pale and contain but little 
blood, but in the human subject they are generally found 
congested, the bronchi and the smaller tubes being often 
filled with a thin frothy fluid, and their lining membrane 
intensely injected. Occasionally poitions of food or of 
remedies are to be found in the air-tubes, the result 
of ad mini strati on while the larynx was paralysed. The 
heart is distended with blood, especially the right side. 
The liver bleeds freely on inciKion, and is quite dark 
from contained blood, hut this is not universal. The 
kidneys vary from normal to excessive congestion, being 
seen in all stages. The stomach may, or may not. con- 
tain food — a proof that cobra-poisoning in the human 
subject does not always cause evacuation of the contents 
of the stomach. There is no regular change in the in- 
testinal tract, which may be injected in places. The 
bladder is generally firmly contracted. 
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Local Effects of Cobra-poison. 

It has been mentioned that severe pain is generally 
felt in the region of the cobra-bite. There are, however, 
cases on record which seem to prove that the intense 
mental shock of snake-bite renders the victim occasion- 
ally insensible to the pain. This pain is accompanied 
by, or rather is dependent upon, a very characteristic 
local condition, which is of the utmost practical import- 
ance. If the body of a man or animal killed by snake- 
bite be examined, there may be scarcely a sign on the 
skin to mark the spot where the snake inflicted its bite ; 
or possibly one or two small punctures, or even a scratch, 
may be found, especially if the part bitten be the fingers, 
which, of course, are apt to be forcibly and involuntarily 
retracted when the bite is felt. It may even happen 
that the part is slightly swollen or discoloured. But 
whatever may be the condition of the external aspect, 
there will be found a distinct change in the state of the 
parts beneath. If an incision be made through the skin 
and carried through the punctures made by the snake's 
fangs, very little difference will be fouud in the true 
skin. It may be a little more injected than normal, and 
the punctures will be found to be intensely so just at 
the edges, and a small quantity of blood may be effused 
there. But the areolar tissue lying beneath the true 
skin is the site of the chief change. It will generally be 
seen to be of a purple colour, and to be infiltrated with 
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a large qnaDtity of coagnlable purple blood-like fluid. 
In addition to this effusion the whole of the neighbour- 
ing vessels are intensely injected, which iujection 
gradually fades as the site of the poisoned part is 
receded from, so that a bright scarlet ring surrounds 
the purple area, and this in its turn gradually fades into 
the normal colour of the neighbouring tissue. At the 
margin, also, the purple blood-like effusion is replaced 
by a pinkish effusion, which wells out as the incision is 
made. This effusion of pinkish fluid may often be 
traced up in the tissues surrounding the vessels which 
conveyed to the system the poison they had absorbed 
from the part. In one case, in which the victim was 
bitten on the hand, the effusion from the veins could be 
traced as high as the elbow. These are the essential 
characters of the local effects produced by cobra-bite ; 
but they may vary a good deal in degree, depending, 
probably, upon the amount of poison injected and the 
time the subject lived after being bitten. It has been 
asserted that the nature of these local changes in snake- 
bite is merely a haemorrhage into the tissues from vessels 
that have been divided by the fangs of the snake, with 
effusion of blood from the vessels around. But though 
it is true that sometimes a very small amount of blood 
may be found at the site of the punctures, yet it is clear 
that this explanation will not account either for the 
great pain that is felt in the part, or for the intense 
injection of the neighbouring vessels. To determine the 
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nature of these changes, dissections were made both on 
the human subject and on the lower animals of indi- 
viduals that had died of snake-bite ; also incisions were 
made into the tissues at the place where snakes had 
bitten at various intervals after the bite. The result of 
these observations is to show that directly after the 
poison is injected into the tissue its vessels become 
enlarged and gorged with blood, effusion is poured out 
immediately; and as the engorgement and stagnation 
of blood increase the effusion becomes more blood-like, 
from its containing more of the contents of the vessels. 
Now, these processes are singularly rapid in occurring. 
In an animal that only lived thirty seconds after the 
injection of the poison, a well-marked circle of vascular 
injection was found at the site of the poison. In 
another case, in one minute sufiBcient effusion had been 
poured out to attract the attention of a casual observer. 
Should the animal recover from the constitutional 
effects of the poison, the result of these local changes 
will be profuse suppuration and sloughing of the parts 
in which the poison was deposited. Now, simple 
effusion of blood is very rarely followed by suppuration. 
In scurvy and allied diseases, and after injuries, we con- 
stantly see effusions of blood rapidly absorbed hh 
recovery proceeds. Again, effusion of blood is seldom 
attended by pain. Moreover, by using solutions of 
cobra-poison of different strengths any degree of local 
mischief can be produced — from an engorg(Tn(3nt and 
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acute effusion that scarcely differs from blood, to a alight 
hypertemia attended with a pale serous-like effusion. 

From these considerations it appears evident that the 
local effect of cobra-poison is simply severe and acute 
inflammntion, to which the pain attending cobra-bite is 
due, with a more than ordinary tendency to effusion 
from the blood-vessels. Corroborative tesliniony to 
what is here advanced must be present to the mind of 
evervone who has had much to do in the manipulation 
of cobra-poison, A very frequent, but involuntary, ex- 
periment is to get some of the poison into the eye. 
Should the circumstance not be at once noticed, so as to 
permit the eye being washed out immediately, after a 
very short time a smariing pain is felt in ii ; and if it 
is examined it will be found red and watering, the 
vessels becoming rapidly enlarged, and, in fact, an acute 
attack of conjunctivitis with cheraosis is set up, which 
may last for days. 

The subject has been speciBlly dwelt on here, as on 
it can be founded an easy method of deciding whether 
a person has really been poisoned by a snake. One 
of the most difficult subjects in connection with snake- 
bite is to know for certain whether the patient has 
really been poisoned by a snake or not, for it is clear 
that unless the venomous snake really injects his poison 
into the victim there is no danger. Now, the mark of 
the teeth is no guide, or next to none, because a cobra 
may not leave a single mark visible to the naked eye; 
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and^ on the other hand, fanged harmless snakes, like 
Lycodon and Dipsas^ may leave punctures in the skin 
that might easily be mistaken for the wounds caused by 
the fangs of venomous snakes. And more misguiding, 
if possible, than any of these, is the victim's description 
of the snake. From these various causes it often 
happens that a man is left without an attempt at treat- 
ment because the bite is not visible or does not look 
like that inflicted by a venomous snake, or because 
there are no symptoms. Now we know that symptoms 
may not occur till more than an hour has passed, when 
all chance of preventing the absorption of the poison 
has gone. On the other hand severe measures have 
been resorted to, even ending fatally, when it has been 
proved afterwards that the subject had not been bitten 
by a poisonous snake at all. It is therefore of great 
importance to be enabled to say whether a man has 
really been poisoned as well as bitten by a snake. This 
can be done by simply observing the condition of the 
tissues into which the poison has been injected. No 
ordinary wounds, not even a poisoned wound such as is 
received in dissections, can cause the immediate inflam- 
mation that is peculiar to snake poison. In a simple 
or even ordinary poisoned wound a very considerable 
time would elapse before any marked change would be 
noticeable. In the vast majority of cases a simple 
incision through the skin into the subcutaneous areolar 
tissue will afford certain information whether the case is 
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one of poisonous snake-bite or not; for even though 
there may be considerable differences in degree as to the 
amount of inflammation, yet the existence of any at all 
must indicate that there must be present a cause beyond 
the mere mechanical injury. 



Action of Cobra-Poison on the Nervous System. 

That the chief action of cobra-poison is on the 
nervous system, there can be no doubt. The exact 
nature of the action, however, is not so clear. The 
victim of cobra-poisoning just before death is usually 
an example of very complete general paralysis. Sir 
Joseph Fayrer and Dr. Brunton, who have written a 
most elaborate and valuable series of papers on the 
nature and physiological action of snake-poison, main- 
tain that though the greater part of the nervous system 
is affected, yet the terminations of the motor nerves 
suffer especially, and in a very marked manner. They 
base their reasoning on the results produced by experi- 
ments in which the excitability of two nerves of the 
same animal is tested, one of which has been subjected 
to the action of the poison, and the other has been kept 
from contact with the poisoned blood by the limb to 
which it is distributed being ligatured, the nerve, how- 
ever, being kept intact. Under these circumstances a 
great difference will be found in the electric excitability 
of the two nerves. These experiments have been 
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repeated^ with, however, some modification in the 
details. 

The electric arrangements were as follows : — A cou- 
stant difference of potentials was maintained by means 
of a galvanic battery between the terminals of the 
primary series of coils of a Thomson's Slide Resistance. 
Two flexible insulated wires, the free ends of which 
terminated in platinum needles, and were used as the 
electrodes, were connected, the one to the zero end of 
the primary series of coils, and the other to the sliding 
contact of the secondary coils. By suitably moving 
the sliding contacts, any desired difference of potentials 
could thus be established between the electrodes. 

Experiment VII. 

A frog (Rana tigrina) was killed mechanically at 
12.18 P.M., but reflex action continued for some time 
afterwards. 

1.6 P.M. Muscle was found to be infinitely sensitive. 
Nerve, stimulated with 06 volt, produced distinct 
contraction ; both sides give the same result. 

This experiment shows how sensitive muscle and 
nerve remain for some time after death from purely 
mechanical causes. 

Experiment VIII, 
The right thigh of a frog {Rana tigrina) was ligatured 
so as to completely prevent the blood circulating in the 
part below the ligature. The sciatic nerve was not 
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included in the ligature. One cubic centimetre of 
solution of cobra-poison, composed of equal parts of 
distilled water and fresh cobra-poison was injected into 
its dorsal sac. 

2.53 P.M. Injection. 

It gradually became paralysed till it ceased to show 
any signs of re6ex action. 

3.33 P.M. The muscles of the left or poisoned side 
contracted with 2 97 volts. 

3.33J p M. The muscles of the right or non-poisoned 
side contracted with 2*16 volts. 

3.37 P.M. Nerve of poisoned side caused contraction 
of muscle when stimulated with 2 7 volts. 

3.39 P.M. Ligatured (or non-poisoned) nerve, 1*08 
volts. 

Here there was a marked difference between the 
poisoned and the non-poisoned side, the non-poisoned 
side being the more sensitive, but the nerve on the 
poisoned side had lost its excitability to a greater 
extent than the muscle. But the paralysis of both the 
muscle and the nerve was well marked. 

Experiment IX. 

The right thigh of a frog {Rana tigrina) was ligatured 
with the exception of its sciatic nerve, and one cubic 
centimetre of cobra-poison solution, consisting of equal 
parts of distilled water and fresh cobra-poison, injected 
into its dorsal sac. 
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12.48J P.M. Injection. 

12.68 P.M. Reflex movement ceased. 

1.40 p M. Muscles of left or poisoned leg contracted 
with 2.43 volts. 

1.40^ P.M. Muscle of right or non-poisoned leg with 
1.89 volts. 

1.44 J P.M. Nerve on poisoned side caused contrac- 
tion in muscle when excited by 10*8 volts. 

1.46 PM. Non-poisoned nerve with 0'54 volts. 

In this experiment the sensitiveness both of the non- 
poisoned muscle and nerve, in comparison with that of 
the poisoned side, was greater than even in the former 
experiment. 

These experiments seem to make it probable that 
cobra-poison has some special property in deadening 
the terminations of the motor nerves ; and Sir Joseph 
Fayrcr and Dr. Brunton have, in support of this view, 
given some experiments in which, on irritating the 
spinal cord with an induced current, contraction was 
caused in the non-poisoned leg, but not in the poisoned. 

The following experiment had for its object to ascer- 
tain if the mechanical excitement of the cord could be 
transmitted through the poisoned nerve. 

Experiment X. 
A frog (liana tigrina) had 5 cubic centimetre of 
fresh cobra-poison injected into its dorsal sac at 2. 12 p.m., 
the right thigh, with the exception of the sciatic nerve, 
having been previously ligatured. 
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2.20 P.M. Very slight reflex movement. 

2.45 P.M. Passing a current through the spinal cord, 
with interruption produced by means of a key, the 
muscles of both legs distinctly contracted at 0*5 volt. 

2.52 P.M. Spinal cord, mechanically stimulated, gave 
distinct twitchings in both poisoned and non-poisoned 
legs. 

In all these experiments, as long as the cord possessed 
power at all, contraction could be excited in either leg, 
provided the nerves had not been mechanically injured, 
which would rather indicate that the nerves retained 
their irritability, at the same time that the excitability 
of the cord was exceedingly quickly lost. Of course a 
good deal of allowance must be made for the difference 
in the method of excitation pursued in the two series of 
experiments. But though the above experiments go to 
prove that the excitability of the motor nerves lasted as 
long as that of the spinal cord, yet the difference in 
the excitability between the two sides in the former 
experiments showed how powerfully paralysing cobra- 
poison is. These experiments, then, tend to show that 
the spinal nervous system is rapidly paralysed by cobra- 
poison, but that the terminations of the motor nerves 
only suffer, pari passu, with the cord itself, and the 
poison has no elective aflSnity for the ends of the nerves. 
Nor are the results of the experiments of Sir Joseph 
Fayrer and Dr. Brunton incompatible with this view. 
For when one thigh of the subject of the experiment 
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was ligatured and the other was poisoned, when the 
cord was excited by a current the stimulus had to be 
transmitted to the non-poisoned leg through the trunk 
of the nerve which was unaffected, whereas on the 
other leg it had to overcome the resistance induced by 
the paralysing poison. There is no need to suppose a 
special effect of the poison on the ends of the motor 
nerves ; the different lengths of the trunks affected 
would account for a considerable difference. To this 
we have also to add the paralysing effect on muscle, 
which, though not so great as on the nerve, is yet not 
unimportant, and would tell on the same side. 

Moreover, it does not necessarily follow that because 
a nerve to which poison has had access conveys elec- 
trical stimuli in a very imperfect manner, or not at all, 
therefore that the effect of that poison has been to 
paralyse the nerve. It is unfortunate that the only test 
we have of the vitality of a nerve is its power of causing 
contraction in a muscle when irritated by electricity or 
mechanically. It would be going too far to say, there- 
fore, that because a nerve did not transmit such rude 
stimuli it was dead ; and even if the animal loses the 
power of withdrawing a limb that is being painfully 
stimulated, the break in the power of conducting im- 
pressions or stimuli may be in any part of the nervous 
chain necessarily . called into requisition in such an 
action. 

A poison that produces death by totally different 
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means than paralysis, may yet cause in nerves a com- 
plete deadness to stimuli. 

Experiment XI. 

The right thigh of a frog (Rana tigrina) was tightly 
ligatured, so as to completely prevent circulation through 
the limb, the nerve being included. One cubic centi- 
metre of a solution of strychnia, containing two 
centigrammes of strychnia^ was injected into its dorsal 
sac. 

12.53 P.M. Injection. 
12.56 P.M. Tetanus. 
1.10 P.M. Reflex action ceased. 
1.23 P.M. Muscles of right leg infinitely sensitive. 
1.25 P.M. Muscles of left (poisoned) leg contract 
with 0.75 volt. 

1.39 P.M. Right sciatic nerve infinitely sensitive, 
causes muscular contraction with less than 0*0001 volt. 
1.45 P.M. Left sciatic nerve causes contraction with 
15 volts. 

Now, strychnia certainly does not kill by paralysis, 
and yet the difference between the poisoned and the 
non-poisoned sides, in regard to their nerves, was more 
marked than in cobra-poisoning. In another frog this 
difference was very pronounced before the strychnia had 
ceased to produce tetanus, so that it occurs long before 
exhaustion has taken place. The complete cessation of 
the vital functions through tetanus is the real cause 



THEIR NATURE AND EFFECTS. 29 

of death, and the deadening of the nerves is simply the 
result of the excessive nervous discharges that have 
taken place through them. Thus, though the trunk 
or extremity of the nerve may he found paralysed, this 
does not prove that paralysis was the cause of death, or 
that it was the direct result of the action of the poison 
on the nerve. 

In this direction another point must he taken into 
account. One of the most characteristic features of 
cohra-poisoning in the human subject, is paralysis of 
the legs. The patient is unable to walk or to stand, 
though his arms as yet have not experienced any loss of 
power. Now it would be difficult to suppose that this 
was due to the terminations of the motor nerves of the 
legs becoming paralysed, while those of the arras 
remained unaffected. It is much more probable that 
the spinal cord is becoming paralysed ; one of the first 
eflfects of which would be that it would lose the power 
of maintaining the tone and necessary contraction in the 
many complex groups of muscles on which the upright 
posture is dependent. 

But in cobra-poisoning in dogs, paralysis of the 
hind-legs without the fore, is rarely seen. In the vast 
majority of cases, power is lost simultaneously in all 
four members. As a rule, in those cases in which it 
has been noticed that the hind-legs have suffered first, 
the animal has been bitten on the hind leg, which would 
always cause a certain amount of lameness, and diffi- 
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culty of walliiiig with the hind-quarters, due to the locfl 
effect of the poisou. But even with this Bource 
fallacy it holds good that in men Buffering from cobra- 
puiaoning, pHrHplegia is a moat charaeterifitio symptom ; 
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ogs. Why, then, as a rule, 

men, and not in doga ?fl 
3 a very great extent retiea 
g places one foot oa theq 
he sensation of contact with the groi 
serves as a siimulns to a centre in the cord by which thoj 
motor impulse to move the other leg is excited, andi 
paralysis of these few lower centres would 
impair the action. But in dogs the mechanism is veryi 
different. They move the fore leg of one side with titd 
hind-leg of the other. It is necessary, then, that tlug 
centres governing the movements in these limbs shoulw 
be coupled, so to speiik, together. The stimulus tbntl 
moves the fore-leg of the one side, has to excite 1 
simultaneous movement in the hind-leg of the othetj 
Therefore, all the inferior, or rather posterior, extremiijg 
of the cord has to do in the case of the dog, is merely t 
transmit the motor impulse from the fore-part; whereas.l 
in man, the inlerior part of the cord has to transbiie 
sensation into u stimulus to excite movement. It i^fl 
therefore, probable that the earliest injury inflicted b^ 
cobra-poison on the nervous system is a paralysis of tbM 
centres in the lower part of the cord. 

It will have been observed that paralysis of the lips,! 



THEIR NATURE AND EFFECTS. 31 

tongue, larynx and pharynx, as evinced by inability to 
retain the saliva within the mouth, by incapacity to 
move the tongue, or to speak, or to swallow, are very 
prominent signs of cobra-poisoning both in men and 
animals. It is singular that the striking resemblance 
of these symptoms to the disease known as glosso- 
laryngeal paralysis has not been previously noticed. 
Now, the preponderance of medical opinion attributes 
this disease to lesion of certain tracts of the medulla. 
It cannot be thought, therefore, anything but reasonable 
to connect both diseases with paralysis of those centres 
in the medulla oblongata which are so closely associated 
togetlier, and which are in connexion with the roots of 
the vagus, the spinal accessory, and the hypo-glossal 
nerves and the lower nucleus of the facial. But the 
resemblance does not end here. In both diseases the 
respiration becomes feebler and feebler, and the victim, 
at last, dies suflfocated. In other words, the lesion in 
the one case, and the paralysing poison in the other, 
have invaded the respiratory nucleus so near to the 
centres they have already destroyed, and have thus 
rendered the respiratory act difficult, and, at last, 
impossible. Lastly, after all the lower centres have 
been completely paralysed, the one by which connection 
is made with the second, fifth, and seventh nerves still 
acts, and the eye is closed when touched, and even 
when approached, after the animal is dependent on 
artificial respiration for life. For these reasons it seems 
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natural to conclude tbat the pnDciple acdon of cobni-> 
poison on the nervous srstexn consists of an extinction 
of function, extending from below upward^ of the 
Tarious nerve centres constituting the cerebro-spinal 
system ; and though, no doubt, other parts of the 
nervous system suffer, it is evident tbat cobra-poison 
has a special affinity for acting on the respiratory centre, 
and those other ganglia allied to it in the medulla 
oblongata, which are in connection with the vagus, the 
spinal accessory and the hypo-glossal nerves, and that it 
is directly to this destructive action that we have to 
attrihute death in most cases of cohra-poisoning. 

In very rapid cases of poisoning, when a very large 
quantity of poison has entered the circulation at once, 
instead of the gradual extinction of function of the 
cerebro' spinal centres, the poison appears to act almost 
immediately by stopping the action of the respiratory 
centre. There is, of course, no time in these cases to 
watch the gradual extension of the influence of the 
poison on the nervous system. It also happens that 
before cobra-poisoniug paralyses the cerebro-spinal 
centres, it first stimulates ihem, and produces irregular 
action. This is sometimes very marked in regard to 
the respiratory centre, when a large quantity of cobra- 
poiHon has entered the circulation with considerable 
rapidity ; and in this case it is very often seen that the 
other centres in the cord have shared in this stimulation 
before becoruing paralysed; the result being irregular 
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contractions in various groups of muscles. They, 
however, are not so well marked as those produced hy 
stimulation of the respiratory centre, but they are 
equally rapidly followed by complete paralysis. 



Action of Cobra-Poison on the Respiration. 

The action of cobra-poison on the respiratory func- 
tion deserves the closest attention, as death is generally 
the direct result of the extinction of this function by 
the effect of the poison. 

The first change that is noticed in the breathing of 
an animal after the introduction of cobra-poison, is a 
decided quickening and deepening of the respiratory 
movement. This eflfect is no longer to be perceived 
after section of the vagi, and it has been asserted 
that the acceleration is due to the stimulation of 
those nerves by the poison. But section of the vagi is 
always followed by excessive slowing of the respiratory 
movement ; thus, in dogs, the respirations are generally 
reduced by one-half. It is not improbable, therefore, 
that an agent that would somewhat stimulate and 
accelerate the action of the respiratory centre, would 
fail in producing this result if administered directly 
after an operation that had so powerfully retarding 
effect. The inhibitory effect of section of the vagi may 
be too great to allow of the accelerating action of the 
poison being perceived. But this quickening, however 
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produced, is merely temporary, and after an interval of 
uncertain duration the respiration will be found to be 
slower, and the slowness to increase. The respiratory 
movement is also lessened in extent. The slowing and 
lessening of the respiration become at last too great to 
allow of the blood being properly oxygenated, and, after 
the usual symptoms characteristic of asphyxiation, the 
animal dies. 

The simplest form in which one can observe the effect 
of cobra-poison on respiration, is ajQTorded by the 
common fowl. The stetbometric chart marked No. I, 
gives, in a concise manner, the effects of cobra-poisoning 
when the action is very gradual. The first line gives 
the normal respiratory tracing. The main points to be 
noticed in the succeeding tracings, are the slight quick- 
ening first perceived, and the increase of the excursus. 
These are followed by rapidly increasing retardation, 
with a certain amount of lessening of the excursus, 
though the excursus is less afiected than the frequency 
It is also to be noticed that inspiration becomes sudden 
and abrupt, and is immediately followed by an expira- 
tion equally sudden. The movement that remains^ 
therefore, allows no time for that gradual filling and 
emptying of the air-spaces of the lungs, that would 
permit a free interchange of air, and is thus necessarily 
peculiarly unfitted for respiration. In line YL these 
characters are well marked, the slowing especially being 
excessive. A kind of struggle against the poison is to 
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be observed in the greater excursus of the movement ; 
probably due to carbonic acid stimulation, but the 
sudden and jerky character is unabated. In No. VII. 
the respiratory movement is reduced to a barely per- 
ceptible movement of the chest walls, completely 
incapable of effecting respiration. No. VIII. shows 
even this movement absent; but at the end of the 
tracing, the commencement of the convulsions that 
terminate life is marked. Chart No. II. presents some 
contrasts of interest. It gives nearly the whole course 
of the respiratory movements of a fowl, from the 
moment of the injection of the poison till the occurrence 
of death, in a case in which a large amount of cobra- 
poison was given, causing death very rapidly. From it 
will be seen how very much more pronounced the acce- 
leration is when a large quantity of poison is given, 
and that when the stage of acceleration is passed the 
excursus is lessened quite as rapidly as the frequency. 
The respirations before the administration of the poison 
bear to the respirations at their greatest degree of 
acceleration, in the tracing IV., the ratio of lour to 
seven. Chart No. III. is a series of tracings from a 
large pariah dog, the acceleration followed by retard- 
ation, and the accompanying diminution of excursus are 
well shown ; but the nature of the convulsive movements 
at the end are of great interest. They begin by regular 
contractions of the respiratory muscles ; in the period of 
their greatest violence they lose all respiratory character, 

3 ♦ 
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and then gradually fade away in gentler and gentler 
aCCempia at Ins pi ration. The cat is tin animid that 
shows a peculiar power of resisting cohra-poison, pre- 
senting a marked contrast to the dog. Chart No. IV. ia 
from a cat, in whom this resisting power was prominent. 
After the retardation of respiration is accomplished, it 
will be noticed thai an occasional deep respiration 
occurred ; it ia as if the animal, aware of its lessen- 
ing breathing power, made conscious efforts to assist 
respiration. A similar feature appears to have been 
frequenlly noticed in the human subject, under like 
circumstances. 

The series of tracings in Chart V. shows grnpliically 
the instantly destructive action of cobra-poison on the 
respiratory function, when a large qu,intity of the poisoa 
suddenly enters the circulation. They are taken Irom a 
dog, in whom the following observations were made. 

Expert men i XII. 
A powerful pariah dog had one cubic centimetre of 
fresh cobra-poison injected into its sapbena vein. No 
change was noticed for thirty seconds; at the end of 
that time normal respiration abruptly stopped, its 
place being taken by violent and irregular coiitractinns 
of the respiratory muscles. The action of the heart 
continued strong, but increased greatly in frequency. 
Very soon all movement ceased, with the exception of 
that of the heart, which continued acting for about ten 
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seconds longer. The whole time from injection to death 
was under 100 seconds. 

Chart No. V. is a continuous tracing of the respira- 
tion of this animal from the administration of the poison 
till death. It will be seen that the normal respiratory 
rhythm is suddenly displaced by violent alternate up- 
heavings and depressions of the chest walls, and that 
then all movement at once stops. But it will be 
noticed that the convulsions, though, of course, irregu- 
lar, have a distinctly respiratory character. When 
cobra-poisun, then, enters the circulation in large 
quantity, it stimulates the respiratory centre to such a 
degree that convulsive action of the respiratory muscles 
is produced, but after a very brief period complete and 
permanent paralysis of the respiratory apparatus is 
induced. It is worthy of note that rapid as death in 
this case was, the action of the heart continued after 
that of the respiration had ceased. 

To sum up the different modes in which cobra poison 
destroys the respiratory function : — First, almost in- 
stantaneous paralysis of the respiratory centre, a primary 
stimulation of a very violent but very transient cha- 
racter having occurred. This form of death must be 
exceedingly rare, if it ever occur, in the human subject, 
as the shortest period of fatal poisoning in man on 
record appears to have been a little under a quarter of 
an hour. Secondly, a more gradual method, the poison 
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having been more slowly absorbed, when no ninrked 
change occurs for some lime, and then some irregularily 
in respiration is nuliced, and the respiratorj- action is 
soon, but, at the same time, grndiially alolished ; the 
convulsions of asphyxia may terminate life. This mode 
of death is very commonly seen in doge which have 
been bitten by vigorous cobras. Lastly, there is that 
genile primary slimuliition of the respiratory function 
which is shown only by acceleration, and wSiich is soon 
followed by lessening and retardation of the respiratory 
movement, and, finally, hy its complete cessation. This 
appears to be the way in which cobra-poison in I 
majority of cases destroys the human subject. 

It should he noted that, though the final convulsioiii 
of asphyxia which occur in cobra-poisoning can be 
moved at will by artificial respiration, and that tl 
recur when the aeration of the blood is stopped, yet tl 
the process of natural respiration cannot he restored by 
these means after it has once ceased, though the action 
of the heart and life may be prolonged for some time. 



Effect of Cobra-poison on the Circulation, TiiU'd 

PERATORE, Special Senses, Secuetion, and th^ 

Blood. 

Cobra-poison cannot be said to exercise a very ^ 

effect on the circulation. The heart can be kept acting, 

and the blood circulating, for very many hours after 

the rest of the functions of the body have 
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suspended, if only artificial respiration is continued. In 
ordinary cases of cobra-poisoning the heart can gene- 
rally be felt acting for a short time after respiration has 
stopped. Absorbed in the ordinary way, cobra-poison 
appears to slightly accelerate the heart's action, and it 
also lessens the blood-pressure, at any rate for some 
time. Sir Joseph Fayrer and Dr. Brunton have pro- 
duced death by tetanizing the heart by injecting cobra- 
poison into the circulation ; but this was done by 
throwing the poison directly into a very large vessel, 
as the carotid artery or jugular vein, in a small animal 
— the guinea-pig. 

Cobra-poison also appears to have but little influence 
on the temperature of the body. Sometimes a very 
slight rise is to be noticed; generally there is no 
change, and even a slight fall has been observed. It is 
probable, therefore, that it has little, if any, effect. The 
following experiment will show this : — 

Experiment XIII. 

A healthy pariah dog had a temperature of 102°'9 F. 
in the rectum. The pulse was 81, and the respira- 
tions 34. At 12.45 P.M. it was bitten by a vigorous 
cobra. 

12.48 P.M. Lame in bitten leg, which is drawn up. 

1 P.M. Seems quite unaflfected. 

I.IO P.M. Aflfected; staggers when it moves. 

1.15 P.M. Temperature in rectum 103°*1 F. 
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PcliiEr 7% pupils i»ra»L 

S if Lt rviicldsgs of respiistory mnscks. 

E**pinaaoiis %. 

Strozig oonmlaons; mictorued ; papQs 

All respir&torT moTemenis stripped ; tern- 
p6T»t:;r^ 10:/'-l F. 

!/;:(; KM. Pcpils dilated. 

J. 27 J F-M, Heart stopped. Dead. 

The unLj^ernVdre began to £tll direcdj after death* 

In caa^^ of frobra-poisoiiing of longer daration, we 
bare the dhivrlAng inflaence of the local inflammation 
to coTisider, ^Licb woald account for some Tariation in 
tempera tore. 

In the special senses and their organs no marked 
ebani^e can be seen in cobra-poisoning: as long as con- 
nf^ouHU^H is preserved the viclim appears to see and 
bear perfectly. In regard to the eye there is very little 
to be noticed. The pupil can be said neither to be 
dilated nor contracted by the influence of the poison ; 
at the njoinentof death it dilates widely, while up to that 
time it responds to light. If life be preserved by artificial 
renpiration the pupils remain somewhat contracted. I 
once noticed the pupil remain contracted after death 
from cobra-poisoning, in which long-continued artificial 
respiration had been resorted to. Whether cobra- 
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poisoning oflfects accommodation cannot well be known, 
and what evidence there is appears to be against its 
being affected. The eye retains its sensitiveness, and 
the eye-lid the power of closing, for some time after 
most other parts are paralysed. But in the human 
subject drooping of the upper eye-lid is often an early 
symptom of the action of the poison. 

On secretion cobra-poison appears to have consider- 
able influence. It seems as if most secreting structures 
were stimulated by it. The lachrymal glands act freely 
■during cobra-poisoning. Salivation is a most marked 
and constant symptom; it is very rarely, indeed, absent 
in dogs, and it appears to be equally common in man. 
In dogs, the saliva often runs from the mouth literally 
in streams ; nor in man does it seem much less copious. 
Should only a small quantity of poison have entered 
the system, salivation may be the only symptom. The 
whole of themu'cous tract is also apparently in an active 
state of secretion. After the stomach has been tho- 
roughly emptied by vomiting, the animal will often bring 
up repeatedly large quantities of mucus, and mucous dis- 
charges are also frequently evacuated from the rectum. 
The respiratory mucous membrane, too, participates. 
Mucous secretion sometimes flows from the nose, and the 
air-tubes are not unusually found bathed in fluid. Of its 
action on the liver and kidneys it is very difficult to get 
evidence, as the time before death is generally so short; 
in the more chronic cases sometimes the kidneys appear 
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tQ set TOT &w}t, bnt samBDmes lAart s ft Jimimili oa 
of nfioe. 

Tbere is Inzt lixile evidfinoe of ihe ^hd cff fioliim- 
poiscmiii^ OS i^ bjDcd. Ii is. of eoursf^ by xbe blooi 
«etisr as earna* that ilie pcBsan is t^^e to reach the 
STflteca, Uid the blood of a oobrB-poisciiif d ftnimal is 
|Ktt0QXkoii£. also, to asoiber axmnaL Ii is dear, there- 
fore, that the poison exists in the bJood. Thai it canses 
dbaoges in it, there is also eridenoe^ In a man poiscmed 
br a eobra it is Terr gn^erallT, indeietd, found that bis 
blood has become inoc^agnIabV. thourb in dogs it is 
(exeeptional for this to be the case, Terr orcasionallT, 
too, the mooous discharges from the boJy are stained 
with blood, as if the relation existing br-iween the blood 
and the tissaes had been in some war altered. If, how- 
ewer, the experiments giTen at the commencement are 
referred to, it will be seen that in not one was there 
noted a discharge of blood from a mocons on6ce, and 
they were selected on account of being tvpicid. Still, 
there are cases on record which prove that discharges of 
blood, though rare, occasionally occur, perhaps through 
indiWdual peculiarities. 

The interral that occurs between the injection of the 
poison and the development of the symptoms is, to a 
aertaiD extent, evidence of blood-change, ns the pause 
MO he proved to depend on two factors. The one factor 
in iho time required for the absorption of the poison, for 
it \n leiMieDed by the poison being injected simultaneously 
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into several different sites, or into a spot where absorp- 
tion is very active. The other is clearly dependent on 
some secondary change produced by the poison, pro- 
bably in the blood, for which time is necessary ; for if 
the part into which the poison has been injected be 
excised before the occurrence of a single constitutional 
symptom, yet, nevertheless, the animal may die appa- 
rently as rapidly as if no interference had been attempted, 
showing that the mere presence of the poison in the 
blood, even in suflBcient quantity to kill, is not capable 
of producing directly a physiological effect. On tho 
other hand, to prevent grave misconception, it should 
be stated that it is quite possible to save life by excision 
of the bitten part, if it be done suflBciently quickly to 
prevent any material absorption. 

But that the changes in the blood are not consider- 
able there is abundant evidence. Thus, when an animal 
has survived the nerve symptoms produced by cobra- 
poison, it at once passes into a state of complete health, 
and to suffer no further inconvenience from blood- 
poisoning or other causes, save the local inflammation 
produced by the bite. The evidence of this, in the 
following experiment, is very conclusive : — 

Experiment XIV. 

A large pariah dog had five milligrammes (y^ of a 
grain) of dried cobra-poison dissolved in 0*3 cubic 
centimetre of distilled water injected into its hind-leg. 
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PuIsB 78, pupils normal. 

Respirations 28. 

Slight twitchinga of respiratory muscles, J 

Reapirationa 8. 

Strong convulsions ; micturated ; pupd 



1.10 p.m. 

1. 1 7 P.M. 

1.20 P.M. 
1.28 P.M. 

1.24 P.M. 

oontrncted. 

1.25 P.M. All respiratory movements stopped ; tei 
peralure 103°'l F, 

1.26 P.M. Pupils dilated. 

1.27^ P.M. Heart stopped. Dead, 

The temperature began to fall directly after death. 



In cases of cohra-poisoning of longer duration, we 
have the disturhing in&uence of the lucul inflammation 
to consider, which would account for some variation in 
temperature. 

In the special senses and their organs no marked 
change can be seen in cobra-poisoning: as long as con- 
sciousness is preserved the victim appears to see and 
hear perfectly. In regard to the eye ihere is very little 
to he noticed. The pupil can he said neither to be 
dilated nor contracted by the influence of the poison; 
at the moment of death it dilates widely, while up to that 
time it responds to light. If life be preserved by artificial 
respiration the pupils remain somewhat contracted. I 
once noticed the pupil remain contracted after death 
from ccbra-poiscning, in which loug-contiuQed artificial 
respiration had heen resorted to. Whether cobra- 



THEIR NATURE AND EPFECTS. 41 

poisoning nflfects accommodation cannot well be known, 
and what evidence there is appears to be against its 
being aflfected. The eye retains its sensitiveness, and 
the eye-lid the power of closing, for some time after 
most other parts are paralysed. But in the human 
subject drooping of the upper eye-lid is often an early 
symptom of the action of the poison. 

On secretion cobra-poison appears to have consider- 
able influence. It seems as if most secreting structures 
were stimulated by it. The lachrymal glands act freely 
during cobra-poisoning. Salivation is a most marked 
and constant symptom; it is very rarely, indeed, absent 
in dogs, and it appears to be equally common in man. 
In dogs, the saliva often runs from the mouth literally 
in streams ; nor in man does it seem much less copious. 
Should only a small quantity of poison have entered 
the system, salivation may be the only symptom. The 
whole of themubous tract is also apparently in an active 
state of secretion. After the stomach has been tho- 
roughly emptied by vomiting, the animal will often bring 
up repeatedly large quantities of mucus, and mucous dis- 
charges are also frequently evacuated from the rectum. 
The respiratory mucous membrane, too, participates. 
Mucous secretion sometimes flows from the nose, and the 
air-tubes are not unusually found bathed in fluid. Of its 
action on the liver and kidneys it is very difficult to get 
evidence, as the time before death is generally so short; 
in the more chronic cases sometimes the kidneys appear 
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THKm KATUBX AND EFFECTS. 43 

into several different sites, or into a spot where absorp* 
tion is very active. The other is clearly dependent on 
some secondary change produced by the poison, pro- 
bablv in the blood, for which time is neccssanr ; for if 
the part into which the poison has been injected be 
excised before the occurrence of a single constitutional 
symptom, yet, nevertheless^ the animal may die appa- 
rently as rapidly as if no interference had been attempted, 
showing that the mere presence of the poison in the 
blood, even in sufiBcient quantity to kill, is not capable 
of producing directly a physiological efiiH)t. On the 
other hand, to prevent grave misconception, it should 
be stated that it is quite possible to save life by excision 
of the bitten part, if it be done sufficiently quickly to 
prevent any material absorption. 

But that the changes in the blood are not consider* 
able there is abundant evidence. Thus, when an animal 
has survived the nerve symptoms produced by cobra- 
poison, it at once passes into a state of complete health, 
and to suffer no further inconvenience from blood- 
poisoning or other causes, save the local inflammation 
produced by the bite. The evidence of this, in the 
following experiment, is very conclusive : — 

Experiment XIV. 

A large pariah dog had five milligrammes (y^^^ of a 
grain) of dried cobra-poison dissolved in O'd cubic 
centimetre of distilled water injected into its hind-leg. 



J INEIAN SNAKE POISONS, 

I.IC P.M. Pulse 78, pupils normal. 

].17 P.M. Eespirfttioos 2fi. 

' "" Slight twiichiogs of respiratory muscles. I 

Respirations 6. 

Strong convulsions ; micturatec! ; pupil 



1.20 P.M. 
l.Sy p.M, 

1.24 p.M, 
contracted. 

1.25 P.M. 
peralure IQ 

l.ac p.M 
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All respiratory movements stopped ; tem 

■IF. 

Pupils dilated. 
1.27^ P.M. Heart stopped. Dead. 
The temperature began to fal! directly after death. 

In cases of cobra-poisoning of longer duration, \ 
have the disturbing influence of the local infliimmatiui 
to consider, which would account for some variation i 
temperature. 

In the special senses and their organs no marked 
change can be seen in cobra-poisoning; ashing as con- 
sciousness is preserved tlie victim appears to see and 
hear perfectly. In regard to the eye there is very little 
to be noticed. The pupil can be said neither to be 
dilated nor contracted by the influence of the poison; 
at the moment of death it dilates widely, while up to that 
time it responds to light. If life be preserved by artificial 
respiration the pupils remain somewhat contracted. I 
once noticed the pupil remain contracted after death 
from cobra-poisoning, in which long-continued artificial _ 
respiration had been resorted to. Whether cobra 
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poisoning affects accommodation cannot well be known, 
and what evidence there is appears to be against its 
being affected. The eye retains its sensitiveness, and 
the eye-lid the power of closing, for some time after 
most other parts are paralysed. But in the human 
subject drooping of the upper eye-lid is often an early 
symptom of the action of the poison. 

On secretion cobra-poison appears to have consider- 
able influence. It seems as if most secreting structures 
were stimulated by it. The lachrymal glands act freely 
during cobra-poisoning. Salivation is a most marked 
and constant symptom; it is very rarely, indeed, absent 
in dogs, and it appears to be equally common in man. 
In dogs, the saliva often runs from the mouth literally 
in streams ; nor in man does it seem much less copious. 
Should only a small quantity of poison have entered 
the system, salivation may be the only symptom. The 
whole of thcmubous tract is also apparently in an active 
Btate of secretion. After the stomach has been tho- 
roughly emptied by vomiting, the animal will often bring 
up repeatedly large quantities of mucus, and mucous dis- 
charges are also frequently evacuated from the rectum. 
The respiratory mucous membrane, too, participates. 
Mucous secretion sometimes flows from the nose, and the 
air-tubes are not unusually found bathed in fluid. Of its 
action on the liver and kidneys it is very difficult to get 
evidence, as the time before death is generally so short; 
in the more chronic cases sometimes the kidneys appear 
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to act very freely, but sometimes there is a diminntiM 

of urine. 

There is but little eTidence of the effect of cobra* 
poisoning on the blood. It ia, of courss. by the blood 
acting fts currier that the poison is able to reiich the 
system, and the blood of a cobra-poisoned animal is 
poisonous, also, to another animal. It is cleftr, there- 
fore, that the poison exists in the blood. That it causes 
changes in it, there is also evidence. In a man poisoned 
by a cobra it is very generally, indeed, found that his 
blood has become incoagulable, thou^'h in dogs it is 
exceptional for this to be the case. Very oncasionally, 
too, the mucous discharges from the body are stained 
with blood, as if the relation existing between the blood 
and the tissues liad been in some way nhereii. If. how- 
ever, the experiments given at the commencement are 
referred to, it will ho seen that in not one was there 
noted tt disuharge of blood from a nincoiis orifice, and 
they were selected on account of being typical. Still, 
there are cases on record which prove tiiat disuiiiirgea of 
blood, though rare, occasionally occur, perhaps through 
individual peculiarities. 

The interval that occurs between the injection of the 
poison and the development oF the symptoms is, to a 
certain extent, evidence ol blood-change, as the pause 
can he proved to depend on two factors. The one factor 
is Ihe time required for ihe absorption of the poison, for 
it is lessened by t!ie poison being injected simuhanoously 
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into several diflferent sites, or into a spot where absorp- 
tion is very active. The other is clearly dependent on 
some secondary change produced by the poison, pro- 
bably in the blood, for which time is necessary ; for if 
the part into which the poison has been injected be 
excised before the occurrence of a single constitutional 
symptom, yet, nevertheless, the animal may die appa- 
rently as rapidly as if no interference had been attempted, 
showing that the mere presence of the poison in the 
blood, even in sufiBcient quantity to kill, is not capable 
of producing directly a physiological effect. On the 
other hand, to prevent grave misconception, it should 
be stated that it is quite possible to save life by excision 
of the bitten part, if it be done suflBcientiy quickly to 
prevent any material absorption. 

But that the changes in the blood are not consider- 
able there is abundant evidence. Thus, when an animal 
has survived the nerve symptoms produced by cobra- 
poison, it at once pnsses into a state of complete health, 
and to suffer no further inconvenience from blood- 
poisoning or other causes, save the local inflammation 
produced by the bite. The evidence of this, in the 
following experiment, is very conclusive : — 

Experiment XIV, 

A large pariah dog had five milligrammes (-j-J^ of a 
grain) of dried cobra-poison dissolved in 0*3 cubic 
centimetre of distilled water injected into its hind-leg. 
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l.Ili P.M. Pulse 78, pupils normal. 

J.J7 P.M. Respirations 2fi. 

1.20 P.M. Slight twitchiDgs of respiratory muscles.J 

1.2-'f P.M. Respirations 8. , 

124 pm. Strung convulsions; micturated; pupiM 
contracted. 

125 p.m. All respiratory movements stopped; 
peraiure I03°'l F. 

1.20 P.M. Pupils dilated. 

J.27J P.M. Heart slopped. Dead. 

The temperature began to fall directly after deat 

In cases of eobra-poisoning of longer duration, 
have the disturbing influence of the local inflammatii 
to consider, which would account for some variation 
temperature. 

In the Bpecial senses and their organs no marked 
change can be seen in cobra-poisoning: as long as con- 
sciousness is presGrved the victim appears to see and 
hear perfectly. In regard to the eye (here is very little 
to be noticed. The pupil can be said neither to be 
dilated nor contracted by the influence of the poison; 
at the moment of death it dilates widely, while up to that 
time it responds to light. If life be preserved by artificial 
respiration the pupils remain somewhat contracted. I 
once noticed the pupil remain contracted after death 
from oobra-poiscuing, in which long-continued artificial 
respiration hud been resorted to. Whether cobri 
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poisoning affects accommodation cannot well be known, 
and what evidence there is appears to be against its 
being affected. The eye retains its sensitiveness, and 
the eye-lid the power of closing, for some time after 
most other parts are paralysed. But in the human 
subject drooping of the upper eye-lid is often an early 
symptom of the action of the poison. 

On secretion cobra-poison appears to have consider- 
able influence. It seems as if most secreting structures 
were stimulated by it. The lachrymal glands act freely 
during cobra-poisoning. Salivation is a most marked 
and constant symptom; it is very rarely, indeed, absent 
in dogs, and it appears to be equally common in man. 
In dogs, the saliva often runs from the mouth literally 
in streams; nor in man does it seem much less copious. 
Should only a small quantity of poison have entered 
the system, salivation may be the only symptom. The 
whole of themubous tract is also apparently in an active 
state of secretion. After the stomach has been tho- 
roughly emptied by vomiting, the animal will often bring 
up repeatedly large quantities of mucus, and mucous dis- 
charges are also frequently evacuated from the rectum. 
The respiratory mucous membrane, too, participates. 
Mucous secretion sometimes flows from the nose, and the 
air-tubes are not unusually found bathed in fluid. Of its 
action on the liver and kidneys it is very difficult to get 
evidence, as the time before death is generally so short; 
in the more chronic cases sometimes the kidneys appear 
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and the iridiis responded. When asked to identify 
people he puslied his head back so as to bring tbe 
person into tlie line of vision. He could, in fact, see 
perfectly well. The hearing waa not affected. There 
was profuse snlivaiion, the salj-va sLrearoing down from 
the corner of his mouth. Tbe lower lip had drooped. 
He could speak but very indistinctly, so indistinctly 
that his friends had to ask him to repeat what he said. 
The intonation was peculiarly nasal, much resembling 
that of persons who have lost part of their palate. Tbe 
lips were not used in his endeavour to pronounce his 
name, consequently tbe labial li was omitted, and he 
answered with a very indistinct and nasal "Aon Das," 
On attempting to swallow some water it was returned 
through the nostrils. He was unable to clear his 
throat, which caused him some distress. He felt some 
difficulty in brenthing, though the respiration was but 
slightly embarrassed. The superficial temporal and 
frontal veins were very distinct and tortuuua, being 
gorged with blood. He could not walk himself, hut 
if supported walked with an unsteady gait, though he 
had perfect control over his upper extremities. Still 
felt iutoxicated and his body hot. Pulse 'JO, full and 
strong. Temperature 100°'6 F, Occasional reicUing. 

11.30 A.M. Sliglitiy better; still feels iotoxicaled ; 
temperature 101° 1 F. 

1 P.M. Temperature 10l"-5 F. 

a.SO P.M. Arm a little more swollen — now measures 
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eleven inches and a half; has passed a large quantity 
of urine. 

Feels a little sick, and the veins about the face are 
still rather gorged. Now speaks distinctly, and can 
swallow. Suffering rather severely from the pain in 
the arm. 

From this time the arm got gradually better, and 
the man completely recovered. 

In this case we have an example of severe cobra- 
poisoning, well described, in which the nerve symptoms 
were fully developed, and yet, when they had passed 
away, the man was at once in a state of thorough and 
complete recovery. 

In the published report of the Snake Commission, 
by Drs. Ewart, Richards and Mackenzie, in the experi- 
ments given as to the least amount of poison required 
to kill, no animal died after thirty-two hours ; and the 
one case that lived that time, it is clear from the 
history, died of nerve affection. Of the rest that sur- 
vived, though many of them had the most serious nerve 
symptoms, not one appears to have given any evidence 
of blood alteration. The microscope, also, gives no 
evidence of structural change in the blood. In cobra- 
poisoning, also, albunieu in the urine is unknown. In 
animals that have suffered most severely from nerve 
symptoms, in which I have tested the urine, albumen 
has not been present in a single instance, either in 
fatal or non-fatal cases. When, however, artificial 
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respiration has been performed for some time, it is not 
unusual for blood to be present in the urine ; but if the 
kidneys be examined in these cases the wonder will be, 
not that blood was found in the urino, but that any 
urine was secreted at all to mix with the blood, so 
great is the renal congestion. This circumstance, 
therefore, can hardly be taken as evidence of blood 
change. 

In spite, then, of occasional discharges of blood 
from mucous surfaces, and that the blood of man is 
generally found fluid after death, if we take into con- 
sideration the facts that death, except from nerve 
symptoms, is unrecorded ; that after the subject has 
recovered from the nerve effects, he at once regains his 
usual health, sequelae being unkno.vn, at least if we 
trust the available evidence — always excepting the local 
results of cobra- bite which are most severe ; and that 
in the vast majority of cases there is no symptom of 
serious blood-poisoning even during the occurrence of 
the nerve symptoms ; also that the kidneys give no 
evidence of altered relation to the blood ; and that, as a 
rule, the coagulability of the blood is not destroyed in 
animals: we may conclude that though cobra-venom is 
a nerve poison of surpassing deadliness, as a blood poison 
it is not an agent of much power. 
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CHAPTER IL 

THE PHYSIOLOGICAL EFFECTS OF THE POISON OP 

Russell's viper (daboia russellii). 

The snake that it will be most advantageous, for various 
reasons, to consider next is the Daboia RusseUii, an 
extremely poisonous snake, found in great abundance 
in Bengal proper, in many other parts of India, and in 
Ceylon. It is a very fierce snake, striking after a little 
provocation with deadly precision. It has a very 
stridulous noisy hiss. It belongs to the viperine family 
of snakes, of which it is a typical member. For this 
reason it is taken here as an example of a viperine 
snake in the same way that the cobra was taken as the 
representative of the colubrine family. It will be best 
to follow the same plan that was adopted in cobra- 
poisoning, detailing first the symptoms of a sufficient 
number of cases of daboia-poisoning to elicit all the 
points of importance, and then to discuss the conditions 
on which the fatal results depend. There does not 

4 



50 



INDIAM SNAKE POISONS, 



appear to be a well- recorded case of daboia'poisoning Ja 
tbo litininii subject, so it will be necessary to resort to 
ex peri m CD t. 

Experiment I, 

A small quantity of fresh daboia-poisoD (about 0"1 ' 
cubic centimetre) was inject^ into tbe tbigb of a 
pnrinh dog. 

Injection. 

Very lame in the leg in wbicb injection 



Looks very depressed and sleepy. 
Slimy motion passed. 
Verv drowsv ; unsteady in walking. 
Pupils widely dilated ; iris only just 



1 2 20 p.U. 

12.25 P.M. 
was made. 

12.44 P.M. 

12.49 P.M. 

12.S2 P.M. 

12 54 P.M. 
yiaible. 

12.5(i P.M. Moaning; lying down with bead resting 
on ground ; trying every now and then to aland up, 
but soon desisting from the Htlempt. 

12.58 P.M. Constantly attempting to rise. 

1 P.M. Panting; managed to raise himself to a 
standing posture ; but his legs " doubled up," as it were, 
under him, and he fell to the ground. 

1.5 P.M. Violent respiratory movements; respira- 
tions 2S. 

1.6 P.M. Still able to move his head freely. 
1.15 P.M. Still tries occasionally to rise. 
1.17 P.M. Moaning. 
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1.20 P.M. Moderately loud screams. 

1.25 P.M. Convulsions. 

1.32 P.M. Convulsions. 

1.34 P.M. Dead. 

Experiment II, 

A pariah dog was bitten in the thigh by a daboia. 
11.57 A.M. Bitten. 
11.59 A.M. Lame in the bitten leg. 
12.3 P.M. Violent convulsions, all the limbs forcibly 
extended and tense; pupils normal; urinated; screaming. 
12.5 P.M. No trace of the convulsions left. 

12.8 P.M. Hind-legs paralysed. 

12.9 P.M. Vomiting. 

12.13 P.M. Screaming. 

12.14 P.M. Pupils dilated ; not able to stand ; much 
less power in hind than in fore legs. 

12 19 P.M. Sanious fluid oozing from rectum. 

12.20 p.M Screaming ; tongue has a slight tendency 
to fall to the side of the mouth. 

12.21 P.M. Forcible contraction of diaphragm. 
12.25 P.M. Respirations 52. 

12.30 P.M. Large quantity of blood-coloured fluid 
passing from rectum. 

12 35 P.M. Lying down quite paralysed, 

12.40 P.M. Respirations rapidly diminishing in num- 
ber and extent of movement. 

12.47 P.M. Respirations about 10 a minute. 

4 * 
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12.50 P.M. Eespiratdons reduced to an occasional 
spasm of inspiratory muscles. 

12.55 P.M. Dead. 

Experiment HI. 

A pariah dog bad five milligrammes (-fw of a grain) 
of dried daboia- poison injected subcutaneously, dissolved 
in one cubic centimetre of water. 

12.56 P.M. Injection. 

1.54 P.M. Quite well; respirations 44. 

7 P.M. Ate a good dinner of meat. 

11 PM. Seems a trifle depressed; has had copious 
motions, but quite natural. 

3 A.M. No change. 

6 A.M. Looks a good deal depressed; respirations 
48 a minute. 

7.30 A.M. Pupils contracted ; panting ; respirations 
60 a minute. 

8.15 A.M. Panting excessively. 

8.30 A.M. Passed a sanious motion. 

8.45 A.M. Respirations 80 ; excessive dyspnoea ; 
blood oozing from mouth. 

9.30 A.M. Dead. 

After death the fatal dyspnoea was found to be 
dependent on oedema of the lungs. 

Experiment IV. 

A small pariah dog was bitten in the thigh by a 
small Daboia Russellii. 
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12.84 P.M. Bitten. 

12.85 P.M. Slightly panting. 

12.85} P.M. Fell over suddenly in violent convulsions, 
his hind-legs being especially strongly convulsed ; pupils 
contracted. 

12.36 P.M. Slight attempts at respiration. 

12.89 P.M. Dead. 

Experiment V, 
A somewhat small pariah had a pulse of 88 ; respira- 
tions 30 ; rectal temperature 102°-2 F. (39° C.) 

8.24 P.M. Bitten by a Daboia Russellii in the thigh; 
struggled and cried much while being bitten. 

8.25 P.M. Lame, draws up the leg that was bitten. 
8.28 P.M. General muscular spasm of the most 

violent character, all parts of the body taking part. The 
animal fell down, and rolled in convulsions ; even the 
muscles of the eye-balls shared in the spasms, jerking 
the eyes about in the strangest way. 

8.30 P.M. Convulsions ceased ; complete paralysis 
of both hind-legs ; tries to stand, but cannot get beyond 
just resting on his fore-legs. 

8.31 J P.M. Spasms of muscles of eye-ball continue ; 
respirations very shallow, 68 ; pupils somewhat dilated. 

8.87 P.M. Muscles of eye-ball at rest ; seems utterly 
prostrate, and unable to move ; respirations 40, chiefly 
abdominal. 

8.40 p.m. Respirations 66, shallow; occasionally a 
deep sigh. 
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8.44 P.M. Pupils somewhat dilated, but contract to 
light. 

3,47 P.M. Respirations 67, about every tenth one is 
very deep. 

3.60 P.M. Moaning. 

3.53 P.M. Pulse 156. 

3.55 P.M. Pupils dilated. 

8.56 P.M. Moaning; temperature 103°*1 F. 

4.1 P.M. Bespirations 32; sighing and moaning; 
lying down paralysed ; sanious discharge from rectum ; 
pupils widely dilated. 

4.G P.M. Still moaning. 

4.9 P.M. Bespirations 36. 

4.12 P.M. Bespi ration reduced to a quick inspiratory 
Bpasm, followed by relaxation. 

4.15 P.M. Bespirations 16. 

4.17 p.m.. Dead; temperature 103° F. 

Experiment VI. 

A pariah dog was bitten on the shoulder by a daboia. 
3.7 P.M. Bitten. 

3.9 P.M. As the snake had been in captivity some 
time, the dog was bitten by another daboia. 

8.13 P.M. Defecated. 

8.14 P.M. Violent spasms of all the limbs, especially 
the hind ones ; arching of back, twitching of muscles 
of eye-ball ; pupils normal ; fell over on his side. 

3.15 P.M. Pupils dilated. 
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3.16 P.M. Defecating. 

3.18 P.M. Able to get up again ; walked about. 

3.19 P.M. Lay down again voluntarily. 
3.23 P.M. Moaning. 

3.37 P.M. Still lying down ; is now unable to raise 
himself, or to stand when raised. 
3.41 P.M. Blood-stained motion. 
4.3 P.M. Screaming. 

4.17 P.M. Bespiration failing. 

4.30 P.M. Bespiration stopped ; heart ceased directly 
afterwards. 

From these experiments it will be seen how very 
great is the dissimilarity of the symptoms in different 
cases of daboia-poisoning. Hardly any two cases are 
alike. Thus, in Experiment I., the dog becomes gra- 
dually paralysed, and dies of asphyxia. In Experiment 
II. six minutes after being bitten it falls into severe 
convulsions, after which it is found to be paralysed, the 
paralysis ultimately stopping respiration. In Experi- 
ment III. no change was observed for seventeen hours, 
and then the animal died of lung complication. In 
Experiment IV. in a minute and a half after being 
bitten, the dog fell over in violent convulsions, and died 
at once. In Experiment V. three minutes after being 
bitten the dog had the most violent convulsions, to 
which paralysis immediately succeeded, which became 
more and more complete till death. In Experiment VI. 
there were convulsions, but they passed off, leaving the 
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ml nppftrently unaffected and able tc 
it became graduaJly paralysed, and 



ralk about ; I 

:i this state 



We have here nearly every kind of death, from ihftt 
produced inatantly by violent convulaions, to a lung 
affection coming on many hours after the admiuistrBtion 
of the iioison, and unaccompanied by any nerve 
symptoms at all. 

The following experiments throw some light on the 
oauses of these differences : — 

Experiment VII. 
A pariah pup had about O'l cubic centimetre of fresll 
daboia poison injected subcutaneously into the shoulder. 
12,52 P.M. Injeciion. 
i.O P.M. Vomiting. 
1.1 p,^f. Sat down voluntarily. 

1.3 P.M. Can stand and w.ilk ; defecating. 

1.4 P.M. Can stand, but cannot wiilk. 

! ,5 P.M. Got up of his own accord to vomit. 

1.6 P.M. Can stand, but prefers lying down; pupils 
contracted. 

1.6 P.M. Canuot stand ; moaning. 

1.1 1 P.M. Slight sanious discharge from rectum. 

1.15 p M. Short rapid respiration, with an occasional 
deep inspiration. 

l.iw P.M. Pupils contracted. 

1.30 P.M. Respiration very slight. 



J 
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1.38 P.M. Respiration still fainter. 
2.6 P.M. Dead. 

Experiment VIII. 

A pariah pup of the same litter as the one in the last 
experiment, and as nearly as possible of the same size, 
had O'd cubic centimetre of fresh daboia-poison injected 
into its shoulder subcutaneously. 

1.31 P.M. Injection. 

1.32 P.M. Seems in pain. 

1.34 P.M. Defecating. 

1.35 P.M. F611 over in convulsions. 
1.37 P.M. Unable to stand. 

1.45 P.M. Lying down ; is quite paralysed, but occa- 
sionally groans. 

2.1 P.M. Totally unconscious. 

2.16 p M. Bespiration failing. 

2.29 P.M. Dead. 

In these two dogs, which were of the same age and 
size, the daboia-poison was injected into exactly the 
corresponding part in each, and subcutaneously ; but in 
the latter experiment three times as much poison was 
injected as in the former case. This was the only differ- 
ence in the two experiments, and the result was that the 
animal which had the larger quantity of daboia-poison 
in four minutes had violent convulsions, and from that 
time was quite paralysed, whilst the other only gradually 
became paralysed, and had no symptoms of convulsions 
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^ 


at all. The 


amount of poison given in e 


en the latte^^l 


Cttse was not 


above a third of the quantity 


that a daboia 1 


could inject. 


The poison, in both cases, 


wasiirom th^J 


eame viper, and extracted at the same pla 


^H 




Experiment IX, 


^H 


A fowl had two centigrammes {ahout 


3 grain) of | 


dried dahoia 


poison, dissolved in 03 centimetre of water, J 


injected euhcutaneously into its leg. 


^ 


12.17 P.M 


Injection. 




12.10 P.M 


Defecated. 


^V 


12.20 P M 


Twitcliings of the muscle 


of the neck, 1 


followed immediately by violent coovuiaionB and death. | 




Experiment X. 




A third of 


a cubic centimetre of water 


containing in 


solution about half a milligramme of dried dahiiia-poiBOn J 


was injected 


into the leg of a fowl subcuta 


neously. 1 


3 37 P.M. 


Injection. 


1 


3.45 P.M. 


No symptom. 




3.52 P.M. 


Greatly exaggerated respiratorymovement. J 


3.55 P.M. 


Head drooping, beak resting on ground.. ^^J 


8.59 P.M. 


Cannot stand. 


^^^H 


4.4 P.M. 


Lying on ils side. 


■ 


4.24 P.M. 


Convnlsions. 




4.2.) P.M. 


Dead. 


H 


In these t 


wo experiments, also, the sau 


ne thing is t^^H 


be noticed. 


Two centigrammes produ 


ced the most A 
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Tiolent and fatal couvulsions, and the result would have 
been the same if two milligrammes only had been used ; 
whereas half a milligramme produced only the symptoms 
of paralysis, followed by asphyxia. The convulsions in 
this case followed the paralysis, and were dependent on 
asphyxia, precisely in the same way as they occur in 
cobra- poisoning. From these experiments we see that 
though a very small quantity of daboia-poison may only 
cause gradual paralysis, a somewhat larger one will pro- 
duce death at once by convulsions in an animal of the 
8ame size. In the same way it can be proved that the 
same amount of daboia-poison given to two animals of 
different sizes, though the larger may escape the con- 
vulsions altogether, the smaller may die at once in 
them. 

We must conclude, then, that in daboia-poison we 
have to do with a substance capable of producing the 
most violent convulsions, and that the larger the animal 
the greater is the quantity required to produce this 
effect. But the convulsions are in no way dependent 
upon the entrance of the poison directly into a vein, as 
sometimes happens in the case of cobra-poison ; and 
birds are so susceptible to this substance, that it is only 
with diflBculty that a suflSciently weak solution can be 
prepared to cause any symptoms at all with the avoid- 
ance of convulsions. The first symptom, then, after the 
local pain, which appears to be peculiarly severe in 
daboia-poisoning, will very probably be the appearance 
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of convulaiona. But their ocuurrence dt'pends, as we 
have suen, upon tlie size of the animal and the amount 
of poison injected. I have seen an extremely large 
pariah dog go severely convulsed that it seemed probable 
that he would die in them. At the same time, a small 
dog may escape them altogether. It is entirely depen- 
dent on the quantity of poison injected by the snake. 

If the convulsions occur, they genernlly take place in 
from one to ten minutes after the infliction of the bile — 
probably five minutes is about the average; and they 
may have any degree of severity, from violent eontrac- 
tiona of nearly every muscle in the body, so that the 
animal dies almost instantaoeoiialy, to just a few twilch- 
ings of the muscles of ihe legs or other parts As a 
rule, they are severe ; every muscle, it seems, taking part 
in them; the muscles of the eye-balls, even, rolling the 
eyes about in a most striking manner. 

In this state the animal may die at once, as in Experi- 
ment IV., or respiration may he established again, only 
to cease shortly after, the animal remaining completely 
paralysed in the interval; or the animal may recover 
consciousness, hut remain paralysed, the respiration 
gradually ceasing, as in Experiment V. ; or after the 
convulsions he may quite recover and show no symptom 
whatever, but a greater or less interval having occurred, 
paralysis begins to be manifest, as in Experiment VI, 
Even when convulsions are absent, marked twitchings 
of the muscles of the eye, or the neck, or the bind-legs. 
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which completely pass off, may be noticed about five or 
ten minutes after the bite. 

Supposing convulsions to have occurred, the animal 
will either be found to be completely paralysed, or will 
ultimately become so. It is occasionally, though by no 
means universally, noticed that there is a greater loss 
of power in the hind -legs than in the fore, which is 
probably due to the exhaustion produced by the violent 
nervous discharges, which are often particularly severe 
in the hind-legs. Respiration, directly after the con- 
vulsions, may be quite absent; it re-commences 
generally slowly at first, and then becomes very rapid. 
The pupils are, after the convulsions, widely dilated, 
though after a time they may begin to contract again. 
The respirations, too, ultimately become slower, and the 
paralysis more profound. Sanious discharges take place 
from the rectum and other orifices, and finally respira- 
tion stops. 

Should convulsions not take place, the history is that 
of advancing paralysis. The respirations and pulse 
become very greatly accelerated, and there is gradual 
loss of power in all the limbs; vomiting may occur. 
Sanious discharges are observed issuiDgfrom the rectum, 
or other parts. The pupils are usually widely dilated ; 
the respirations then become less and less, and may 
cease with or without convulsions. This is seen in 
Experiment I. 

But there is a third form of death from daboia- 
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poisoning ; it occurs in those cases in which but ft 
small quantity of daboia-poison has been injected. The 
animal has very few nervous symptoms, very likely none 
at all ; but on the second day it appears ill, refuses 
food, has diarrhoea, the urine contains albumen, and it 
may linger on thus for days, ultimately dying exhausted; 
or some acute complication may supervene, as in 
Experiment III., causing death rapidly. 

In birds, the symptoms following daboia-bite show na 
variation. The bird is almost at once seized with 
convulsions, and falls dead. 

Experiment XI. 

1 1.30 A.M. A fowl was bitten by a daboia. 
11.30J A.M. Respirations slightly accelerated. 
11. 30 J A.M. Violent convulsions. 

11.31 J A.M. Dead. 

Birds are most easily affected in this manner by the 
poison ; after them come the Lacertilia. 

Experiment XII. 

About '4 cubic centimetre of fresh daboia-poison was 
injected beneath the skin of a lizard (the Calotes 
versicolor). The respirations were 54 per minute. 

3.49 P.M. Injection. 

3.51 P.M. Convulsions. 

3.52 P.M. Quite paralysed. 

3.63 P.M. Respirations 12 per minute. 
3.59 P.M. Dead. 
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Mammals, as it has been stated, are very easily 
affected by the convulsion-producing agent; but am- 
phibia only have symptoms of gradual paralysis. 

Experiment XIII. 

A medium-sized frog (Sana tigrina) had one centi- 
gramme of dried cobra-poison in solution injected into 
its dorsal sac. 

1.12 P.M. Injection. 

4.40 P.M. Violent respiratory efforts. 

4.39 P.M. Becoming paralysed. 
4.58 P M. Paralysed. 

5.11 P.M. Dead. 

It is important to notice this difference of power in 
producing a fatal result in different classes of animals 
by these two poisons. 

Experiment XIV. 

Five centigrammes ('77 grain) of dried cobra-poison 
dissolved in water, were injected into the dorsal sac of a 
frog (Rana tigrina), 

12.43 P.M. Injection. 

1.40 P.M. Paralysed. 
1.50 P.M. Dead. 

Experiment XV. 

Five centigrammes ('77 grain) of dried daboia-poison, 
dissolved in water, were injected into the dorsal sac of a 
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frog (Rana figrina), of the same size as the one in the 
last experiment. 

11.38 A.M. Injection. 

1.8 P.M. Weak, but struggles ocuasionally. 

2.12 P.M. Some water dischiirged from noatrila. 

2. SO P.M. Lying down extended. 

5 P.M. Better; able to move. 

8 A.M. Is apparently quite well. 

It remained perfectly well. 

Thus, while five ccntigrnmrnas of cobra-poison will 
kill a frog in seventy minutes, yet the same quantity of 
daboia-poisun will only produce comparatively trilling 
symptoms, and complete recovery will ensue. 



Local Effects of Daboia-bitb. 
As to the local mischief caused by the bite of the 
daboia, what has been said about the cobra might ba 
repeated here. But there are one or two points of 
difference which are of sufficient interest to be men- 
tioned. The fangs of the daboia, being much longer 
than those of the cobra, produce a much larger and 
deeper wound. I'rom this it happens that it is much 
more usual to find blond from divided vessels in dahoia- 
bilo than in cobra-bite. The local action is also greater, 
the pain of daboia-bite appearing to be peculiarly severe. 
Tlie same acute inHammniory effusion can be found in 
the dubuin-bite, hut it Ijas much more the appearance of 
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blood than that found in cobra-bite; a circumstance 
that is due to the greater power daboia-poison has in 
causing the contents of the blood-vessels to transude 
through their walls. However, if a dissection of a 
daboia-bite be made about three minutes after its inflic- 
tion, a circle of injected vessels with a pinkish effusion 
within the meshes of the areolar tissue will be found, 
sufficient to show the real nature of the process that is 
commencing. The presence, however, of daboia-poison 
imparts, so to speak, a '* specific " character to the 
inflammation in the large amount of blood-material in 
the effusion. The characteristic changes are quite as 
rapid in occurring as in cobra-bite ; if, indeed, they are 
not more so, and they are of precisely the same nature, 
the only difference being in'regard to degree. I'hey are 
invariably followed, should the animal live, with slough- 
ing and suppuration, and are equally^valuable as evidence 
of poisoning with those of cobra-bite. 



Action of Daboia-Poison on the Nervous System. 

Enough has already been said to show that there are 
considerable differences in the action of daboia and 
cobra-poisons on the nervous system. Daboia-poison 
commences its action by producing convulsions. It is 
true that the animal may escape them, through an 
insufficient quantity of poison being injected. Now, 
these convulsions in no way depend upon a large 

5 
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quantity of poison being directly injected into a vein, as 
in cobra- poisoning, nor are they necessarily immediately 
followed by paralysis and death, being not mere pre- 
cursors of the extinction of function of the nerve- 
centres ; but they may, on the contrary, be for the time 
perfectly recovered from (see Experiment VI.). some- 
times an interval of balf an hour of perfect health 
elapsing. 

The following experiments show the contrast between 
the two poisons very well. 

Experiment XV T. 

One centigramme ("154 grain) of dried dahoia-poison 

was dissolved in one cubic centimetre of distilled water, 

and the solution was injected, with great care, just 

beneath the skin of the leg of a fowl. 

3.10 P.M. Injection, 

3.11 P.M. Slightly lame in the leg in which the 
injection was made, ^^ 

3.12 P.M. Violent convulsions. ^^H 
8.12f P.M. Dead. ^H 

Experiment XVII. 

The same quantity of dried cobra-poison dissolved in 
the same quantity of water {namely, one centigramme in 
one cubic centimetre), aa in the last experiment, was 
injected just beneath the skin of the leg of a fowl.J 

3.30 P.M. Injection. 



J 
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8.82 P.M. Lying down. 

8.84 P.M. DiowsT. 

8.85. P.M. Head drooping. 

8.86 P.M. Beak resting on ground ; unable to stand ; 
eyelids closed ; pupils contracted. 

8.87 P.M. Unable to lift head firom ground. 
8.40 P.M. ConYulsions ; eyes watering. 
8.42 P.M. Dead. 

Now, in these two experiments the greatest care was 
taken to ensure the conditions being exactly the same, 
as regards the amount of poison, the quantity of fluid, 
and the exact spot into which it was injected. More- 
over, to avoid accidental sources of fallacy, the 
experiment was repeated^ with the unfailing result that 
with daboia-poison the subject of the experiment died at 
once in convulsions ; while in cobra-poisoning the bird 
went through the course of gradual paralysis, and after 
respiration was extinguished had the convulsions of 
asphyxia and died. 

These convulsions, therefore, are in no way due to the 
injection of the poison into a vein, or to the slight 
stimulation of nerve centres that is seen in cobra* 
poisoning immediately before paralysis. The next 
question is, are these convulsions in any way dependent 
on asphyxia, Uke those met with in cobra-poisoning, 
when the poison has been absorbed in the usual way ? 
If the tracings Series No. 6 be examined, some evidence 
on the subject will be obtained. It is a continuous 

6 ♦ 
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tracing taken from a fowl that died from daboia- 
poisoning. In the first line no change will be perceived, 
in the second line the breathing becomes slightly 
exaggerated, and then instantly, at the spot marked 
thus (*), the convulsions begin, and do not cease till 
death. Bespiration was perfectly well performed Up to^ 
the moment of the invasion of the convulsions, whidl 
therefore, could not have been due to asphyxia. 

But the following experiment is still more conclusiTij 
on this point. 

Experiment XVIII. 

A fowl had its trachea opened, and a tube iu counel 
tioQ with a bellows, fur artificial respiration, 
into it. A solution, containing two centigrammes 
("3 grain) of dried daboia- poison, was then injected 
subcutaneoi 
injection bi 
oommenced. 

2.23 P.M. 



5, Immediately on the 
artificial respiration was 



Injection. 

2.S3i^ P.M. Artificial respiration begun. 

S.26 P.M. Convulsions in which the bird died. 

Here, though ample means were employed to keep 
the blood oxygenated, the bird died immediately in 
convulaions. It is clear, therefore, that these con- 
vulsions are primary, and in no way due to defective 
aeration of the blood, like those usual in cobra- 
poisoning. The convulsions are generally very violeat 
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the muscles usually being powerfully contracted, and 
then relaxation takes place. Sometimes they may 
remain tense for some time, but they are commonly 
clonic. They are very general in character, even to the 
mnscles of the orbit. Sometimes they appear to be 
tonio, the muscles, as it were, clasping forcibly the 
frame of the victim. 

Dr. Weir Mitchell, in investigating the action of the 
poison of the orotalus or rattle -snake, describes what he 
terms a " fremitus," or trembling of the muscular 
fibrils, dependent upon the contact of the poison with 
the muscle. The following experiment was made, in 
order to ascertain whether the convulsions were due 
to this direct action of the poison on the muscles or 
not. 

Experiment XI^. 

A fowl was placed under the influence of chloroform, 
and its right crural nerve divided ; the left crural nerve 
was then isolated, and a ligature placed round all the 
other structures, so as completely to obstruct the cirou- 
latioD, but the nerve was left uninjured. A small 
quantity of solution of dab oi a- poison was subcuta- 
neonsly injected into the tissues at the back of the 
neck. Almost directly after, convulsions occurred ; but 
in these convulsions the muscles supplied by the right, 
or divided nerve, took no part, remaining perfectly 
flaccid, while the muscles of the left leg were violently 
tetanized. Here the muscles of the right leg, which 
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were freely supplied with poisoned blood, but the nerve 
to which was divided, escaped the convulsions, while 
those of the left leg, which had no contiict with the 
poisoned blood, but whose nerve was still in communi- 
oation with the central nervous system, took port in 
them. 

It is evident, therefore, that the convolsious depend 
upon the direct irritation of the central nervous system 
by the poison, and in no way on the contact of the 
poison with the muscles. It has also been proved that 
these convulsions do not depend upon paralysis of the 
respiratory centre, for they may pass off leaving the 
animal without a symptom. Though it is very difficult 
to poison a fowl with dahoia-poison without causing 
primary convulsions, it can with ease be done in the 
following way : — 

Experiment XX. 

Five centigrammes (or "77 grain) of dried daboia- 
poiaon were dissolved in one cubic centimetre of water, 
and heated for a short time to 100° C. (212° F.). The 
solution was then cooled, and injected suheutaneously 
into the leg of a fowl. 

12.»7 P.M. Injection. 

12.34 P.M. Seems drowsy ; eyes closed. 

12.45 P.M. Breathing rapid. 

12.47 P.M. Respiration failing; comb beci 
purple. 

12.49 P.M. Lying down; head drooping. 
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12.50 P.M. Fallen over on its side ; respiration 
fiiinter. 

12.53 P.M. Gasping. 

12.56 P.M. Convulsions. 

12.58 P.M. Convulsions lessening. 

12.59 P.M. Dead. 

Here^ though the amount of poison injected was more 
than fifteen times that required to cause almost instant 
death firom convulsions, simple exposure to a heat of 
100° C. completely altered the symptoms. They were 
those of gradual paralysis which caused the respiration 
to cease, and the convulsions were evidently simply 
the expression of carbonic acid poisoning; they were 
secondary, and no longer primary. 

In regard to the paralysis subsequently caused by 
daboia-poison, there are one or two points to be 
observed. It certainly supervenes earlier than in 
cobra-poisoning, but it does not extinguish the respira* 
tory function nearly so soon. Paraplegia is occasionally 
noticed in dogs, especially if the hind-legs have been 
much convulsed. Care, however, should be taken not 
to confound it with inability to use the hind-quarters 
from the pain occasioned by the injection of the poison, 
which appears to be peculiarly severe. In fact, if the 
hind-legs be never used for poisoniug in dogs, para- 
plegia^ will be very rarely indeed described, even in 
daboia-poisoning. 

^gain, the paralysis of the tongue and larynx, which 
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In the chronic cases of poisoning by this snake, it is 
difficult to jndge how far the nervous system is involved 
in the complicated state of disease that has been 
induced. In Experiment VII., on the first day on which 
any change was noticed, being the sixth day from the 
receipt of the bite, there was vomiting, hut it could 
hardly have been the direct effect of the presence of 
the poison after this interval ; it was probably a result 
of the general disease that wag in course of development. 
The other prominent symptom was the great weakness 
manifested ; the animal became exceedingly feeble, but 
there did not seem to be any sign of paralysis; the 
symptom seemed to be due entirely to general muscular 
debility, caused by the disease. In the same experi- 
ment, on the eighth day, there was seen slight pendu- 
lousness of the tonguo ; but this special sign, so marked 
in the acute cases, was absent in the other instances of 
chronic poisoning by this snake. 

In birds, the nervous symptoms present are exactly 
those of cobra-poisoning. There is drowsiness, with 
inability to keep the eyes open, general paralysis rapidly 
advancing, asphyxia, and death. 



Effect of the Poison of the Bonqards FAaoiATDS 

ON Respiration. 

As a rule, the extinction of respiration by this poison 

is a very slow and gradual process. The stethometric 

7 
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of the convulsions. Should death not occur at once 
after the convnlsions, respiration is resumed; very 
slowly at first, then gaining a rapidity far beyond 
normal, to be again diminished, and finally extin- 
guished. If convulsions do not take place, the rapidity 
of the respirations becomes extreme. 

Chart No. 7 is from a fowl that was poisoned by 
daboia-poison, which had been heated in solution to a 
100° C, and so deprived of its power of causing con- 
vnlsions. The acceleration of the respiratory move- 
ments is most remarkable, as is also the way in which 
the excursus is exaggerated and maintained ; it is only 
at the very end of life that the respiratory movement is 
diminiahed. 

Chart No, 8 is from a dog, to which sufficient poison 

Tvaa not given to cause convulsions. 'The very much 

I greater acceleration of the respiration than can bo caused 

U by cobra -poisoning is seen; the respirations in I. and 

" III. being as two to five. But in IV. a singular 

condition is to be noticed, which is exceedingly common 

in daboia-poisoning. The respiration has become slower, 

I but the excursus is increased ; but the peculiarity is 

J that ordinary respiration is occasionally interrupted — 

( it may be once in six, to once in twenty respirations — 

f by a very prolonged and excessive upheaving of the 

I ohest-walls. If the phenomenon be examined, when well 

I marked, it will be found that a deep inspiration is first 

[ taken, and when the diaphragm has descended, the 
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musclea of the abdominal wall contract forcibly, the 
glottis is closed, the legs are drawn up over the abdomen, 
the porineum is bulged out; then suddenly relaxation 
occurs, and the ordinary respiratory rhythm is resumed. 
As the paralysis becomes more marked this gradually 
fades into a deep inspiration, and this, in its turn, is 
abolished, the respiration becoming slower, though the 
excursus is maintained in a remarkable way. 

Dftboia-poisoning is characterised, then, by the long 
time it takes to abolish respiration after the body 
paralysis is complete, and by the very irregular character 
of the respiratory movements during the progress of 
the paralysis, and also by the very great acceleration 
that occurs in the earlier stages and the increased 
excursus. The two species of poisoning could he dis- 
tinguished from one another in the vast majority of 
cases by the character of the respiration alone. It is 
very unusual for the convulsions of asphyxia to occur 
in dahoia-poisoning if the primary convulsions have 
been at ail marked. 



Effect of Daboia-Foison on the Circclation, Tem- 

pbratdke, special senses, secretion, and thb 

Blood. 

In regard to its influence on the temperature and 

circulation, it cannot be said that daboi a- poisoning 

differs much from cobra-poisoning. The temperature is 
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bat slightly, if at all, raised in ordinary cases of daboia- 
poisoning, and the circulation can be maintained long 
after complete paralysis has occurred and the respiration 
has stopped, if the blood be kept oxygenated by artificial 
means. 

On the pupil it seems as if daboia-poison had some 
influence. After the primary convulsions have ceased, 
the pupil is nearly always, if not always, widely dilated. 
This dilatation is not dependent on asphyxia, as it is 
often present when the convulsions are absent. The 
iris becomes merely a narrow ring; but at the later 
stages the pupil becomes again contracted, often being 
smaller than natural. If life is prolonged by artificial 
respiration, the pupil remains somewhat contracted, to 
dilate again on artificial respiration being discontinued. 
It would, of course, require direct observation on the 
human subject to ascertain the efiect which daboia- 
poison exerts on accommodation. 

Over secretion daboia-poison also has some power. 
Mucous discharges occur from mucous tracts with con- 
siderable frequency ; but it is infinitely less powerful in 
causing salivation than cobra-poison. If the experi- 
ments given at the commencement of this section be 
looked at, in not one is salivation recorded. If the 
elaborate series of experiments in Sir J. Fayrers 
*' Thanatophidia '* be examined, it will be seen that in not 
a single experiment with daboia-poison is the word 
*' salivation " used, whereas it is constantly employed in 
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describing oases of cobra-poisoniog. I am, however, 
satisfied that it does sometimes occur, hayiDg seen it 
once in a very alight degree. But it is so rare that it 
cannot be considered as anything hut very exceptional ; 
and it will not be going too far to say that in dogs it 
is as rare to see salivation in dahoia-poisoning as it is 
to see it ahsent in cobra-poisoning. 

In daboia-poisoning there is a good deal of evidence 
to be considered as to the effect of the poison on the 
blood. It is almost universally found that the blood 
is incoagulable ; the only exceptions being when an 
animal dies almost instantaneously from the convulaiona, 
and also when it dies after a very long interval from 
exhaustion. The first condition is often found in fowls, 
and the second in robust animals which have had only 
a small quantity of poison administered to them. In 
the first class of casea it is probable that sufficient time 
has not elapsed for blood changes to occur ; in the 
second the hlood has had time, to a certain extent, to 
regain its normal character, for in these cases the 
coagulation is somewhat imperfect. In addition to the 
loss of coagulability of the blood, even in the lower 
animals, we have proof that the relation of the blood to 
the tissues is altered. Even in rapid cases of daboia- 
poisoning, htemorrhageB from the mucous membranes- 
are exceedingly common. Exudations of blood beneath 
the conjunctiva and macoue membrane of the mouth 
are also sometimes seen. So grave are the changes in 
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the blood, that it is not unusual for an animal to die of 
the consequences of them alone, without « single nerve 
symptom having occurred. Thus in Experiment III, 
the animal had no symptom till the respirations began 
to increase in frequency, nor did the animal show any 
muscular weakness then ; the only evidence that there 
was of any other abnormal condition being copious dis" 
charges of sanious fluid from the mouth and rectum. 
The sole cause of death was undoubtedly cedema of the 
pulmonary tissue, and the antecedent condition to this 
must have been simply the altered condition of the 
blood. But it is easy to collect plenty of cases of 
death from blood change in daboia-poison. 

Experiment XXI. 

A cat had one cubic centimetre of a solution of daboia- 
poison, containing about five milligrammes ('077 of a 
grain) of the poison injected into its leg subcutaneously. 

8.3 P.M. Injection. 

3.16 P.M. Seems in some pain. 

3.37 P.M. Bespiration somewhat rapid. 

7 P.M. Seems pretty well. 

6 A.M. Ill; vomiting. 

1 P.M. Crouches down, disinclined to be disturbed. 

7 P.M. Refuses food. 

This animal lived for four days, all the time refusing 
food, having diarrhcBa, and at last died of exhaustion. 
The blood was found to be feebly coagulated after death. 
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Experiment XXII. 
A solution of atom five milligratninea (■077 of & 
grain) of dtiboia- poison was injected into a dog. 
4 P.M. Injection. 

7 P.M. No symptom. 

8 A.M. No change. 
ks no symptom appeared, fire milligrammes 
a-poison were injected. 



4 P.M. 
noro dftbo 

7 P.M. 



No 



9.30 P.M. Affected ; respirations 50 ; pupils widely 

^ dilated. 

^1 6 A.M. Still aeems ill, but can stand. 

^^ 2 P.M. Depressed and ill. 

^^B 3 P.M. Passed some albuminous urine. 

^^M 9 P.M. Not much change ; diarrhcea. 

^V 6 A.M. Still very ill. 

^H 12 P.M. Urine albuminous ; seems very ill. 

^H As it was clear that the animal would die a lingering 

^^1 death, as in the last experiment, some more daboia- 

^H poison was injected to shorten life. 

^^k 1.30 P.M. Injection. 

^H 3.9 P.M. Fassed a saoious motion. 

^1 3,17 P.M. Cannot stand. 

^H S.20 P.M. Kespiration failing. 

^H 3.29 P.M. Dead. 

^^t These were two cases of severe hlood- poisoning which 

^^K occurred almost completely without accompanying nerve 
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symptoma, one of which was fatal, and the other un- 
doubtedly would have been had the ease been allowed 
to run its course. 

In cobra- poisoning pure and simple albuminuria ia 
unknown ; but in every case of daboi a- poisoning in 
which symptoms were present, and in which six hours 
elapsed before death, I have detected albumen in the 
urine. It is generally not in very large quantity, but 
is still unmistakable. Care should he taken not to 
allow the urine secreted before the commencement of 
the symptoms to mix with that secreted after. 

There is evidence, therefore, that daboia venom ia a 
most severe blood-poison, producing death when not 
administered in sufficient quantities to cause serious 
nerve symptoms, and that it is even possible for death 
to occur quite early from this cause alone, nerve 
symptoms not having supervened. 

The following case, related by Dr. F. M. Mackenzie, 
shows the insidious nature of blood-poisoning induced 
by the venom of vipers. The anake was probably the 
Echia carinala, a congener of the daboia i- — 

A Mahomedan, aged forty, was bitten by a snake 
about a foot long, with rough scales, called by the 
natives " corella," on one of his fingers. The region of 
the bite was aoon after incised, but the band and arm 
became much swollen. He vomited, and the same day 
passed hlood with his urine and ftecea, and bis vomit 
contained blood. The third day the temperature was 
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101° F. The fifth day the temperature was Dg^'lF., 
and the symptoms remaioed Ttnabated. He auffered 
from hiccough, and the hsemorrhage was unchecked. 
He gradually grew weaker from the loss of blood, and 
consequently died of exhaustion od the Dicth day. 

It would he difGcult to find a greater contrast to this 
case of viper-poisoning than that of Dr. Richards's 
instance of cobra- poisoning, where the man, after 
suffering from severe nerve symptoms, was on the second 
day quite well. 

There are in this case two points of interest. The 
first is that the temperature was but very slightly raised 
during the progress of the disease; and the other, that 
the symptoms, though they required so long a time to 
prove fatal, yet commenced almost directly after the 
infliction of the hite. It should be stated, also, that 
even after the symptoms of hemorrhage have showed 
themselves a complete recovery is possible. We may 
conclude, then, that in this form of poisoning, when the 
nerve effects have quite passed away, there remains a 
period of blood-poisoning as fatal to life as the nerve 
symptoms themselves. 

In daboia-poisomng general muscular weakness is 
much more marked than in cobra-poisoning. The 
heart's action especially gives evidence of its weakened 
muscular condition, which appears often to be the 
immediate cause of death. 
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Summary of the Difference of the Effects of 
Daboia and Cobra Poison. 

From the above examination of the symptoms pro- 
duced by the two poisons, the following summary of the 
differences in their effects may be made. 

Cobra-poison, when introduced slowly into the circu- 
lation, produces gradual general paralysis, but at the 
same time shows a preference for certain nerve centres, 
— ^paralysis of the tongue, lips, and larynx, being very 
marked symptoms, — and respiration is very quickly 
extinguished after the paralysis shows itself. Death is 
often attended by convulsions, which are clearly due to 
oarbonic-acid poisoning. 

Introduced with a fair amount of rapidity, these 
symptoms are rapidly developed, the paralysis being 
preceded by gentle stimulation, which causes slight 
muscular twitchings. 

Injected in a large quantity into the circulation, the 
stimulation is so violent as to cause general convulsions, 
of which, however, the respiratory muscles have the 
chief share, and which are immediately followed by 
paralysis and death. 

Daboia-poison, though not injected directly into the 
circulation, causes directly the most violent convulsions, 
which are in no way necessarily followed by immediate 
paralysis and death, but may be for the time completely 
recovered from. They do not depend on carbonic-acid 
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poisoning. The paralysia that succeeds is general, and 
lasts a very consideralile time hefore respiration is 
extinguished. There is no evidence of the tongue, lips 
and larynx being especially paralysed; they probably 
only suffer in the same degree as the other parts. 

Cobra-poison very quickly destroys the respiratory 
function: after slight acceleration the respiration becomes 
slower and the excursus is lessened. 

Daboia-poison at first quickens the respiration very 
much more than cobra-poison does, and the lessening 
of the excursus and the slowing of the breathing do 
not oconr so soon. The respiration generally in daboia- 
poiaoning has a peculiarly irregular character. This 
function certainly exists longer under the influence of 
daboia-poison than under that of cobra-poison. 

The effect of cobra-poison on the pupil is so slight as 
to be a matter of doubt ; daboia-poison nearly always 
causes wide dilatation in the earlier stages of the 
poisoning. 

Sahvation is a constant symptom of cobra- poisoning ; 
it is exoeedingly rare in dab oi a- poisoning. 

The effect of cobra-poison on the blood is not very 
great, sanious discharges are rare, albuminuria has not 
been seen, and recovery is striking and complete. 

In dab oi a- poisoning, on the other hand, sanious dis- 
charges are the rule, albuminuria is usual should the 
victim live any time, and after the nerve symptoms have 
passed away the subject has to go through a period of 
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blood-poisoniiig litde^ if at all^ less dangerous than the 
primary symptoms. We have, in addition, the greater 
local mischief caused by daboia-poison, and the greater 
power it has of destroying the coagulability of the 
blood. 

The physiological properties of daboia-poison undergo 
great change by its being heated to 100^ C. in solution, 
losing the power of producing primary convulsions, 
whereas cobra-poison remains unaltered. 

Daboia-poison kills birds at once in convulsions, 
whereas with cobra-poison — unless the poison has been 
directly injected into the circulation — death occurs only 
after pciralysis. 

Lastly, amphibia recover from an amount of daboia- 
poison that would be necessarily fatal in the case of 
cobra-poison. 
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CHAPTER III. 



THE PHYBIOLOGICAL EFFECTS PBODUCED BY THE 
POISONS OF THE BUNGABU8 FABCIATOS AND 
THE BUNGABDS CCEBULEUS. 



The Bungarus fasciatus is a snako that has a very wide 
distribution in India. It is common in Bengalj extends 
down the Coromandel coast and into Burmah, where it 
is said to entirely replace its congener, the Bungarus 
ccsruleus. It is also common in Java, the Malayan 
Peninsula, Penang, Tenasserim, and China. It is of 
shy, retiring habits, and is not easily irritatfid. The 
natives of India are of opinion that it never hisses, but 
I have several times heard it do so, but very gently. 
It is not possible to determine what share it contributes 
to the general mortality from snake-bite. It belongs, of 
course, to the colubrine division of snakes, and is easily 
recognised by the alternate bands of black and yellow 
that surround its body. The effects of its poison are 
demonetrated by the following esperimenta. 
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Experiment I. 

A medium-sized pariah dog had a pulse of 72 beats 
and 32 respirations per minute. 

2.50 P.M. Bitten by a Bungarus fasciatus. 
3.1 P.M. Respirations 27. 
3.37 P.M. Eetching. 

3.47 P.M. Vomiting. 

3.48 P.M. Bespirations 36. 

4.1 P.M. Bespirations 28. 
4.5 P.M. Staggering. 

4.16 P.M. Hardly able to stand. 

4.17 P.M. Bespirations 26. 

4.20 P.M. Pupils contracted. 

4.21 P.M. Bespirations 24. 

4.83 P.M. Lying at full length, apparently uncon- 
scious. Can be, however, roused, when it tries to rise, 
but is unable. 

4.35 P.M. Pulse 85; fore and hind limbs equally 
paralysed. 

4.39 P.M. Bespirations 22. 

4.50 P.M. Discharge from nostrils. The dog was 
now bitten by another Bungarus fasciatus. 

4.54 P.M. Bespirations 20. 

5.2 P.M. Tongue hanging out of the mouth. 
5.7 P.M. Bespirations 16. 

5.25 P.M. Pulse 72. 
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5.50 P.M. Slight twitohings of the muBcleB of the 
extremities. 

5.59 P.M. Respiratioca 13. 
6 P.M. ConviilsionB. 

6.5 F.M. Salivation. 

6.23 P.M. CoDvulBiona. 

6.24 P.M. Bespiratory movement ceased. 
6.26 P.M. Dead. 

Experiment II, 
A cat was bitten on the leg hy a BuDgarua faBCiatus. 

1.7 P.M. Bitten. 

2 P.M. The leg which was bitten is Bwollen. 

6.30 P.M. Affected ; sluggish ; staggers when roused. 

7.8 P.M. Becoming paralysed. 
7.15 P.M. Respiration failing. 

7.37 P.M. Lying down; respiration almost ceased; 
a small qaantity of clear fluid running from the mouth; 
commencing convulsions. 

7.43 P.M. Convulsions stronger. 

7.46 p.m. All movement ceased; pupils dilated. 

7.47J P.M. Heart stopped. Dead. 

Experiment III. 
A strong healthy pariah dog was bitten in the centre 
of the back by a Bungarus faaciatus. 
l.aO P.M. Bitten, 
1.66 P.M. Vomited. 
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1.58 P.M. Looks somewhat depressed ; site of bite 
much swollen. 

2A P.M. Vomited some frothy mucus. 
2.89 P.M. Slightly unsteady in gait. 
2.46 P.M. Fell over. 

2.57 P.M. Pupils dilated ; salivation ; tonguQ hanging 
out of mouth ; respiration stopped. 

2.59 P.M. Dead. 

Rigor mortis was well marked ; blood coagulated ; 
kidneys and lungs very much congested. 

Experiment IV. 

A cat was bitten by a Bungarus fasciatus. 
2.45 P.M. Bitten. 

7 A.M. Somewhat depressed ; has vomited. 
11.30 A.M. Affected; can hardly stand. 
12.10 P.M. Vomiting. 
12.37 P.M. Copious salivation. 
12.47 P.M. Vomiting frothy mucus. 
8.38 P.M. Very weak. 
4.12 P.M. Passed some albuminous urine. 
7.89 P.M. Cannot stand ; respirations 80^ but the 
movement is very slight. 
9.7 P.M. Dead. 
There was coagulation of the blood after death. 

Experiment V. 

A small pariah dog was bitten by a Bungarus fasciatus. 
12.88 P.M. Bitten, 
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1S.40 P.M. 


Bitten spot ^^^^^^^H 


1.17 P.M. 


Affected staggering. ^^^^^^^H 


1.35 P.M. 


Unable ^^^^^^^| 


1.36 P.M. 


^^H 


1.88 P.M. 


TwiLchings of muscles of limbs. ^^^H 


1.39 P.M. 


Occasional spasm of diaphragm. ^^^H 


1.40 P.M. 


Pupils normal. ^^^H 


1.41 P.M. 


Tongue protruded. ^^^H 


1.43 P.M. 


Respirations reduced to an occasionat^^^H 


iDBpiratory sptism, ^^^H 


1.56 P.M. 


^H 






A pariah dog was bitten by a Bungarus fasciatusi^^^H 


The snake had been some time in captivity. ^^^H 


Noon. Bitten. ^^| 


Ut Day— 


^ 


12.19 


P.M. Had some general irregularmuscular 1 


contraotions, after which it seemed somewhat J 


paralysed. ^^^^H 


12.35 


P.M. Seems quite well again. ^^^^H 


Znd Dai,. 


Quite ^^H 


Brd Day, 


No symptom. ^^^H 


itA Day. 


No change. ^^^| 


5/A Day. 


Somewhat depressed ; refused food. ^Tj 


8th Day. 


Lying down ; very weak ; temperature 1 


103 


.°-2 F.; respiratory movement somewhatless- J 


^ ... 


d ; urine (the first passed since the 2nd^^H 
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day) slightly albaminous, contains casts of 

renal tubes; pnpils normal. 
1th Day, No change in the symptoms, but is much 

weaker. 
%th Day. Died in the night. 

Rigor mortis fairly marked ; lungs oedematous ; blood 
feebly coagulated ; kidneys congested ; bladder empty. 

Experiment VII. 

A large healthy pariah dog was bitten by a Bungarus 
fiasciatus. 
Ist Day — 

12.38 P.M. Bitten. 

12.44 P.M. Site of bite swollen. 

12.46 P.M. Respirations 24. 

12.47 P.M. Pulse 84. 

12.50 P.M. Temperature in rectum 102°'7 F. 

7 P.M. No symptom. 
2nd Day. No change. 
^rd Day. Quite well. 
4M Day. Without any symptom. 
6th Day— 

7 A.M. No change. 

7 P.M. Looks depressed ; no special symptom. 
CM Day — 

7 A.M. Appears ill. 

4 P.M. Pulse 130. Respirations 20. Tempera- 
ture in rectum 102°- 2 F. 
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7 P.M. Ate sparingly of food, 

10.12 p.m. FuIbs 132. Respirations 30. Has J 

vomited. 
•Jth Day— 

7 A.M. Is very wealt, but no special symptom; 

can walk, but soon lies down. 
7 P.M. Ate a little meat, which he retained, 
8rt Day— 

8.15 a.m. Passed about six ounces of urine; 1 

the first for four days. 

8.36 A.M. Eespirations 20. 

8.37 a.m. Pulso 134. 

8.45 A.M. Temperature in rectum 102''-4 F. 

5.5 P.M. Appears ill, and is very weak, 

5.6 P.M. Respirations 40. PupHs dilated. 

5.7 P.M. Pulse 160. 

5.10 P.M. Temperature in rectum 103°'9 F. 
7 P.M. Very weak. Ate sparingly of food. 
11.25 P.M. Slightly stertorous breathing. 
9M Day— 

2.3 A.M. Vomiting, 

7 A.M. Extremely weak; unable to stand. 

2.55 P.M. Respirations 24. 

2.56 P.M. Pulse 108. 

2.59 P.M. Temperature 101°'3 F. 

3 P.M. Pupils normal. Tongue slightly penda- 

lons. There is a purulent discharge irom the J 

eyes and aose. 
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3.47 P.M. Passed four ounces of urine ; it is 

albuminous^ and contains fibrinous casts of the 

renal tubes. 
3.56 P.M. Died after a few jactitations of the 

limbs. The blood coagulated soon after 

death. 

Experiment VIII. 

A pariah dog was bitten by a Bungarus fasciatus. 
Ist Day — 

11.45 A.M. Bitten. 

7 P.M. No change. 
^nd Day — 

Site of bite swollen, but no constitutional 
symptom. 
^rd Day — 

7 A.M. Appears weak. Bespirations 56. 

11.17 A.M. Very depressed. 

12.30 P.M. Passed some albuminous urine. 

2.25 P.M. Occasional spasm of diaphragm. 

3 P.M. Is weak, but can stand. 

5.21 P.M. Pulse 150. Bespirations 24, 

5.29 P.M. Dead. 
Blood feebly coagulated. Slight oedema of lungs. 

Experiment IX. 

A fowl was bitten on the leg by a Bungarus fasciatus; 
Its respirations, immediately before it was bitten, were 
36 per minute. 



93 INDIAN SNAKE P0I50NS, 

1.18 F.M. Bitten, 

1.19 P.M. Bitten leg drawn up. 

1.24 P.M. Respirations 40. 

1.25 P.M. Head drooping till the beak touches thd 1 
giound. 

1.27 P.M. Cannot stand. 

1.28 P.M. Pupils normal Respirations 28. 

1.31 P.M. Respirations 10 per minute; slight mua- J 
cular twitchings. 

1.32 P.M. CoDvulaiona, 

1.33 P.M. Dead. 
The blood coagulated firmly. 

It will be seen at a glance that these experimenta- 
can he divided into two distinct classes, having scarcely 
any I'eature in common. The first five experiments, and 
the ninth, belong to one class ; and the sixth, seventh, 
and eighth, to the other. Experiment V. may be takeD 
as a typical example of the first class. It will be seen 
that in the beginning there is a manifestation of local 
infiammation at the site of the bite, and that there is a 
considerable pause before any constitutional signs ar& 
manifested. Then foliow salivation, commencing para- 
lysis, twitchings of the muscles of the extremities, 
paralysis of the tongue, cessation of the respiration, and 
death. In Experiment I. the same course of symptoms 
occurs. There is retching, vomiting, gradually advan- 
cing general paralysis, muscular twitchings, paralysis of i 
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the tongue, salivation, convulsions and death. In all 
these, the exact course of symptoms described in cobra- 
poisoning is to be observed, and it would not be 
possible^ from watching a case of this kind to decide 
whether it was an instance of cobra-poisoning, or of 
poisoning by the Bungarus fasciatus, that was under 
observation. The only difference that can be pointed 
out is in the time that elapses before death occurs. 
Thus, in the two cases given of death from the bite of 
the cobra, seventy- three minutes and twenty-two minutes 
elapsed respectively before death ; whereas^ the shortest 
time in the case of the Bungarus fasciatus was eighty- 
three minutes before a small dog succumbed^ and a 
large dog lived ninety-nine minutes ; and a medium- 
sized dog survived no less than three hours and thirty-six 
minutes, and all the symptoms were much more gradual 
in their accession, and lasted a longer time. In birds, 
too, the symptoms are exactly those of cobra-poisoning, 
only they are also more prolonged. 

But if the Experiments VI., VII., and VIII. are 
examined, an entirely different set of phenomena is to 
be observed. Thus, if Experiment VII. is taken, we 
find that for five complete days after being bitten, the 
animal remained in perfect health. At the end of this 
period the dog appeared indisposed, and from this time 
a disease commenced, having marked definite features, 
which proved fatal on the ninth day. The most singular 
feature in this condition is the long interval that occurs 
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belween the infliction of the bite ftDd the occurrence of i 
(luy Hymptom. It appears to vary from two to six days. I 
Nothing like this is known in cobra- poisoning, where, if 1 
tlie victim does not succumb soon, a complete recovery f 
is lo be anticipated ; or from daboia-poisoning, where the \ 
hnmorrhagcs that destroy life begin in a few hours, 
though they may last for a lengthened period before the j 
sufferer's life is extinguishfid. This interval, in this ' 
chronic form of poisoning by the Bungarus fasciatus, 
oalls to mind strongly that similar period which occurs 
bticwuen exposure to the poison and the development 
of most infectious diseases, It is, in fact, a. period of ■ 
incubation, and we thus see snake-poison allying I 
itHulf in its effects to those subtle contagia so remark- J 
able for their profound constitutional results. The j 
diMeaso, in this chronic form of poisoning by tha I 
Itungarus fasciatus, once developed, pursues its course^ I 
no case under my observation having recovered after I 
tliu Hyinptoras had once begun. 

IJul oven when the constitutional effects of the poison I 
of the UiingaruH fasciatus do manifest themselves afterj 
IhiN period of incubation, they no longer resemh 
any pHrticuhLr, the acute form of poisoning, either of I 
tliii BiingaruH fuHoiatus or the cobra; but they have a f 
ohartuitur and course of their own. The first thin^f I 
riolifioil In loHH of appetite, with great depression, and.I 
diminution of urinary secretion. Then there is slight'l 
full lire of the ruHpinttory function, irregular but con- I 
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siderable elevations of temperature, and great muscular 
weakness. Purulent discharges take place from the 
eyes, nose, and rectum, but there is no tendency to 
haemorrhage. There is albumen in the urine, but no 
blood or hsemal colouring-matter. There is no special 
paralysis of the tongue and larynx. At last death ends 
the exhausted condition to which the victim has been 
reduced. The symptoms, it will be seen, are equally 
distinct, on the one hand, from those of the acute form, 
or from cobra-poisoning ; and on the other, from daboia 
or viper-poisoning. The contrast between this poison 
and that of the cobra is most striking. Tn cobra- 
poisoning, the most prolonged fatal case on record took 
forty-nine hours and nine minutes, and it was shown 
in treating of that poison that even very severe sym- 
ptoms might be completely recovered from. But in the 
case of poisoning by the Bangarus fasciatus, we cannot 
for certain say till after five days have elapsed whether 
we may have to deal with a fatal disease or not. 



Local Effects of the Bite of the Bungarus 

Fasciatus. 

There is, after the bite of this snake, the same local 
pain produced as in the case of the other snakes 
described. The condition of the parts, also, is one of 
inflammation, but the discolouration is much less than 
that found in cobra-bite ; but there is usually a large 
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quantity of pale piukisb sorum effused in the areolar 
tissue, BO that considertible local ttwelliag is common. 
In all the cases I have examined, there has been much 
greater local change than could possibly be accounted 
for by the mechanical injury. In those chronic cases 
terminating fatally after incubation, the site of the 
wound generally suppurates during the progress of the 
disease, but this sometimes occurs when no fatal con- 
dition is developed, though to a much smaller extent. 
In one fatal case, also, the only local manifestation was I 
an indurated state of the part, which was found to be I 
highly infiltrated, and Bomewhat hypereemic in the centre. ] 



Effect of the Poison of the Bungarcs rASCiAXoaJ 
OS THE Nervous System. 
In the acute form of poisoning by this Bnake, thai 
symptoms show clearly that the chief, if not the e 
oause of death is the effect of the poison on the I 
nervous system. The earliest sign is often an unsteadi- - 
ness of gait, afTecting all the limha equally, attendedfl 
by slight clonic contractions of the muscles, rapidly! 
succeeded by paralysis, the respiration at the same timel 
beginning to fail. The pupils remain normal, but the I 
paralysis of the lips, tongue, larynx and pharynx is i 
strongly marked as in cobra-poisoning. Vomiting also I 
occurs early. There is, in fact, a complete parallelism I 
in the effect of the poison of the cobra and that of the J 
Bungarus fasciaiua in the acute form. 
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In the chronic cases of poisoning by this snake, it ia 
difficult to judge how far the nervous system is involved 
in the complicated state of disease that has been 
induced. In Experiment VII., on the first day on wbieh 
any change was noticed, being the sixth day from the 
receipt of the bite, there was vomiting, but it could 
hardly have been the direct effect of the presence of 
the poison after this interval ; it was probably a result 
of the general disease that was in course of development. 
The other prominent symptom was the great weaknesB 
manifested ; the animal became exceedingly feeble, but 
there did not seem to be any sign of paralysis; the 
symptom seemed to be due entirely to general muscular 
debility, caused by the disease. In the same experi- 
ment, on the eighth day, there was seen slight pcndu- 
lousness of the tongue ; but this special sign, so marked 
in the acute cases, was absent in the other instaQces of 
chronic poisoning by this snake. 

In birds, the nervous symptoms present are exactly 
those of cobra- poisoning. There is drowsiness, with 
inability to keep the eyes open, general paralysis rapidly 
advancing, asphyxia, and death. 



Effect of the Poison of the Bdngards Fasciatds 

ON Respiration. 

As a rule, the extinction of respiration by this poison 

is a very slow and gradual process. The stethometric 

7 
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chart No. IX,, depicts the chief chuugea that occur in 
the usual course. They were taken i'rom a fowl which 
Buccumbed quickly to the effects. It will be seen that 
at first there was slight quickening and increased 
excursus, bnt that retardation and lessened mavemenC 
followed very soon, and thathefore convulsions occurred 
the respiratory function was completely abolished. The 
primary stimulation, however, does not appear to be 
quite as great as in cobra-poisoning, and if Experiment I. 
be examined, it will be seen that after the respirations 
had been reduced from 36 to HO by the poison, an 
additional quantity of venom had no power to increase 
the number of respirations. The fact that after retarda- 
tion of the respiration has once occurred no acceleration 
can he caused by more poison being given, shows how 
dead to stimuli the respiratory centre rapidly becomes 
under the influence of coluhrine venom. In the nature 
of the respiration during this form of poisoning, little 
difference can be detected between it and that seen 
under cobra-poisoning. The main distinction between 
the two is the greater rapidity with which cobr.i-poison 
acts; however, Experiment V., where the dog died in 
eighty-three minutes, seemed, in all essential parlicnlars, 
like a case of ordinary cobra-poisoning. 



"N-o IX TRACINGS OF THE RESPIRATOHY MOVKMENTS OF A FOWl. UNDER 
THE INFLUENCE OF THE POISON OF THL BTJNGARUS KASCIATUS. 

>• 

I. 



JVorrnjtd rMJuf-aiiPn 



II 



Rr4furcibt/Tt ^li^hCtL cuMckf.^tetl jufilh increa^e-d exattm>iiA. 



in 



ExoKu-SALt grfalJxf l^sAened 



IV. 



/v. 



Co mjne.i%cirt<f .fhnvinq. 



V- 



Both. ^fi)u/i**i(f find l^eutnttvq i xrt{r-4in 



VI 



Mttt/enxfnl vf.rtf aliqht 



VII. 

VI — ^ 



J^. 



lif tfuratoTy m^ivrtnfnt ahalitiwA 
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Effect of the Poison of the Bungarus Fasciatus 
ON the Temperature, Secretion, and the Blood. 

It will be seen that no change in the temperature 
was noticed during the acute form of poisoning by the 
Bungarus fasciatus, any more than is to be seen in 
cobra-poisoning. In the chronic form, however, there 
is evidence of considerable influence on the heat of 
the body. In Experiment VII., during the period of 
incubation no change was experienced; but with the 
accession of the symptoms the temperature rose, so that 
on the eighth day the thermometer marked 108°'9F,, but 
before death the temperature again fell. In Experi- 
ment VI., again, on the sixth day the thermometer was 
at 103°'2 F. It is clear, therefore, that a febrile move- 
ment of considerable intensity occurs during the period 
of chronic poisoning, but that the interval of incubation 
is quite free from it. 

In acute cases, in its influence on secretion the 
poison of the Bungarus fasciatus does not diff'er from 
cobra-poison. Profuse salivation is common, and vomit- 
ing of mucus is often seen ; but the urine seems un- 
aftected. In chronic poisoning after incubation, 
salivation has not been observed, but there is great 
diminution of urine. The urine, when the diseased 
condition is established, is scanty, high-coloured, it 
contains no blood structure, but has in it a considerable 
quantity of albumen. It will also be found to contain 

7 * 
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large Dumbers of casts of the renal tabes. These casts 
have a yery pronounced outline, and appear to he some- 
vhat fibrinous at their edges. In one case, after death 
distinct fibrinous concretions were found in the pelves 
of the kidneys. 

In addition to this, the -whole of the mucous tracts 
of the body appear to be affected with a tendency to 
secrete a thin ntuco-pus. The discharge runs from 
the eyes, nose, rectum, and vagina ; but it diflers com- 
pletely from the sanious discharges seen during viper- 
poisoning. 

The blood in animals after death from the poison of 
the Bungarus fasciatus is found to coagulate, but in very 
chronic cases the coagulum formed is of a loose and 
imperfect character. 



Physiological Effects of the Poison of the 
b0ngabds cceroleus. 

The following experiments show the symptoms that 
are produced by the poison of the Bungarus ooeruleus, 
Ttiis snake has a wide distribution over the plains of 
India, and, irom its irequentiug inhabited places, probably 
contributes very largely indeed to the mortality &om 
soake-hite in India. 

Experiment X. 

A small pariah dog was bitten by a Bungarus ctsruteus. 

3.16 P.M. Bitten. 
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8.86 P.M. Affected ; vomiting. 

3.27 P.M. Chewing movement of the jaw and lips. 

3.29 p.u. Sftlivation. 

3.30 P.M. Tongue hanging out of the mouth; pupils 
somewhat oontracted ; becoming paralysed. 

3.31 P.M. Convulsions. 

3.33 F.u. All movemeut ceased. 
3.85 P.M. Pupils dilated. 
3.85^ P.M. Heart stopped. Dead. 
There was no albumen in the urine. 

Experiment XI. 
A small quantity of fresh poison from the Bungarus 
cceruleus was injected subcutaneously into a dog. 
Injection. 

Temperature in rectum 102°"6 F. 
Vomited. 
Salivation. 
Pupils somewhat dilated, but answer to 

Vomited mucus. 

Urinated — urine normal; pupils dilated; 
all the legs equally affected ; frothy sali- 



L 



1.25 


P.M. 


1.40 


P.M. 


1.42 


P.M. 


1.45 


P.M. 


1.46 


P.M. 


light. 




1.48 


P.M. 


1.49 


P.M. 


Staggering ; 


vation. 




1.50 


P.U. 


1.54 


P.M. 


1.65 


P.M. 


1.56 


P.U. 



Unable to stand ; muscular twitchings. 
Temperature in rectum \Q2°'Q F. 
Convulsions- 
Tongue hanging out of the mouth. 
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1.59 P.M. Heart only acting. 

3 P.M. Dead. 

The blood coagulated after death. 

Experiment XII. 
A fowl was bitten by a Buogarns ctBruleus. 
2.3 P.M. Bitten. 

2.10 P.M. Wings drooping. 

2.11 P.M. Eyes closed. 

2.12 P.M. Gasping respiration. 

2.13 P.M. Cannot stand; head drooping. 

2.14 P.M. Beak resting on the ground. 
2.16 P.M. Convulsions. 

2.20 P.M. Dead. 

In all these experiments there is not one point of 
difference to be detected between the symptoms and 
those present during cobra-poisoning. In regular order 
we have vomiting, salivation, twitching of the muscles 
of the extremities, special glosso- laryngeal paralysis, 
gradually advancing general paralysis, the convulsions 
of asphyxia, and death. There is absence of albumi- 
nuria and of local htemorrhage. The poison appears to 
be identical in its effects with cobra-poison, and even in 
virulence it does not suffer in contrast with it, for the 
dog in Experiment X, died in twenty minutes and a 
half. But though its effects are also exactly those of 
its congener the Bungarus fasciatns, in the acute form 
of poisoning by that snake, I have not been i 



J 



THEIR NATURE AND EFFECTS. 108 

produce the chronic form of poisoning. It is, of course, 
probable that the chronic form may occur with this 
snake also, but the evidence of such a condition occur- 
ring is at present negative. But the snakes used in 
these experiments were very large and vigorous, and 
would naturally cause the poisoning to be acute. 

In regard to the local inflammation produced by the 
poison of the Bungarus coeruleus, it is, like the Bungarus 
fasciatus, very much less than that caused by cobra- 
poison, and has seemed in some instances even less 
than that of its congener. There is, however, always 
to be seen some amount of pale serum which is quite 
enough to satisfy the practised eye that there is some- 
thing present beyond the effect of mere mechanical 
injury. 

It may be mentioned here that the Echis carinata, or 
the smaller Indian viper, has, from the cases reported 
in which its poison proved fatal, precisely the same 
symptoms as the daboia. There can be little doubt 
that it contributes very largely to the mortality from 
snake-bite, especially in Northern and Western India. 
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CHAPTER IV. 



I 



THE RELATIVE POWER AND PROPEBTIES OF THE 
POISONS OF INDIAN AND OTHBE VEHOMODS 
SHAKES. 

In the preceding chapters attention has been directed 
solely to the leading species of Indian venomous snakes, 
and the ditferences that exist hetween the poisons of 
the colubrine and viperine tribes. Before proceeding to 
r the effects of any other snakes, it will be well 
up the points of which these diffeiences consist. 
In viper- poisoning, as seen in the case of the daboia, 
e is first, if a fair quantity of poison be introduced, 
intense and sudden general primary convulsions, which 
may be at once fatal or may rapidly be succeeded by 
general paralysis and death, or they may be recovered 
from to a certain extent, paralysis and death following 
later. Tlie paralysis, which may occur without con- 
vulsions, is general, and does not affect any special 
nerve centres, and is attended also with great muscular 
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The breathing is at one period exceedingly 
accelerated, and the pupil is greatly dilated. Even if 
paralysis should not supervene, the victim may yet die 
after a prolonged interval, of the effects of proftiae 
sanguiueous discharges, which, however, begin soon after 
the injection of the poison, there being no period of 
inonbation. 

In coluhrine-poisoning, as seen with the cobra, there 
are no primary convulsions, with the exception of those 
cases in which there is injection of a large quantity of 
poison directly into the circulation. The increase in 
the rapidity of the respiration is slight, and ia quickly 
followed by retardation. Paralysis rapidly succeeds, 
which is peculiarly distinguished hy special paralysis of 
the lips, tongue, larynx and pharynx. Salivation is an 
almost constant symptom. Death may be preceded hy 
the secondary convulsions of asphyxia. Should death 
not occur soon, the symptoms pass off, and speedy con- 
valescence is established. In the case of the poison of 
the Bungarus fasciatus, a special form of chronic 
poisoning may occur. It differs from the ohronia 
poisoning of the dahoia hy coming on only after a long 
incubation which is passed without any symptom, and 
which may be prolonged to as long as five or six days. 
The main features of this condition are excessive 
muscular weakness, severe fever, albuminuria, purulent 
discharges from mucous surfaces, and death from ex- 
haustion. There ia no special tendency to hEcmorrhages. 
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It is, therefore, equally diatinct from the acute form of 
coluhrine-poisoning, and from the fatal chronic form 
due to viperine-poisoning. 

It will be of great utility here to consider what light 
can he thrown on the subject of the differences of snake- 
poisona by the evidence that is obtainable as to the 
actions of the poisons of snakes belonging to the fauna 
of other countries. 

Concerning Australian snake-poisoning, the best 
reported case appears in the Appendix to the Report 
on "Indian and Australian Snake-Poisoning," by Drs. 
Ewort, Richards and Mackenzie. The snake by which 
the poison was injected was either the Pseudechis por- 
phyriaeus or the Hoplocephalus curtus ; both of them 
are colabrine snakes. 

The following is the case ;■ — 

A dog weighing 36 lbs. was bitten by asnake at 11,22 

A.M. 

11.39 A.M. Vomited twice. 
11.43 a.m. Ib restless, vomited. 
11.52 A,M. Vomited, and is purged. 
Noon, Vomited bloody mucus. 
12.30 P.M. Vomited white frothy viscid mucus. 
1 P.M. Lying down very drowsy, breathing quietly, 
salivation. 

1.21 P.M. Tongue partially paralysed. 

rSS P.M. Is slightly convulsed, but is sensible. 

1.48 P.M. Eye still sensitive. 
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1.58 P.M. Heart's action irregular; pupils widely 
dilated. 

1.56 P.M. Eye no longer sensitive. 

1.58 P.M. Commenced artificial respiration ; eyes at 

once became sensitive, and the heart's action, which was 

-before weak and slow, became strong and rapid — the 

heart was beating nearly 200, but on stopping artificial 

respiration it fell to 80, and gradually failed. 

2.11 P.M. Dead. 

Here there was gradual general paralysis, with spe- 
cial paralysis of the tongue, vomiting, salivation, and 
the convulsions of asphyxia and death. The mucus 
Yomited was at one period stained with blood, but this 
ceased. In fact, in all essential particulars it is a well- 
marked case of colubrine-poisoning. There is not a 
sufficiently well-recorded case of snake-poisoning by a 
Hoplocephalus or Pseudechis in the human subject to 
quote here ; but it may be said, from the symptoms of 
those cases that have been published, that they resemble 
in their course the ordinary features of colubrine-poison- 
ing, as seen with the cobra, but with a few minor 
differences. There is a much greater tendency to vomit- 
ing, which is very often stained with blood, as if this 
was a special effect of the poison. Dilatation of the 
pupil is very generally mentioned, often, also, swelling 
of the parotid gland, but this occurs also in cobra- 
poisoning. From certain remarks made about the 
vision of the victims, I should not be surprised to find 
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that paralysis of accommodation occurs. In regard to 
the relative power of the cobra and the Australian oolu- 
brine snakes, five cases of cobra-bite in dogs, taken 
indiscriminately, gave an average time before death of 
S-i'i minutes ; whereas the Australian Hoplocephalus 
ciirtus took, in five cases selected on account of their 
rapidity, an average time of 84 minutes, or about two 
and a half times as long, and the average time required 
to destroy human life seems about eighteen hours hy 
the Hoplocephalus. Chronic constitutional poisoning 
docs not seem to occur with this snaJce, as in no case 
did death in the human sabject occur after forty-eight 
hours ; in one case, in a dog that was hypodermically 
injected, death took place in sixty-six. hours, and this 
seems the extreme limit, forty-nine hours being the 
longest period of all the cases of cobra-bite given in 
Sir Joseph Fayrer's " Thanatophidia." 

The literature of American snake -poisoning is also 
somewhat meagre, but the most valuable information 
on the subject is undouhtedly contained in Dr. Weir 
Mitchell's " Researches upon the Venom of the Battle- 



The Crotalua, or American rattle- snake.'of which there 
are many species, is, of course, a viper distinguished 
both by the peculiarity of its tail, constituting the so- 
called rattle, and by a depression on the lateral aspeot 
of the head, from which it has sometimes been termed 
a "pit-viper." 
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The following case from Dr. Weir Mitchell's work 
describes the symptoms of poisoning by the Crotalus in 
the dog. A dog weighing tliirty-oncpounds, was bitten 
by a Crotalus. After the bite there was considerable 
twitching of the muscles around, and great local swell- 
ing. The pulse at the fifth minute after the bite was 
140, and the respirations 35. At the fifteenth minute 
he appeared weak, the pulse was 160. and the respira- 
tions 40. At the twentieth minute there was some 
tenesmus, and a loose grey discharge from the rectum. 
At the twenty-fifth minute the pupil was normal. At 
the forty-fifth minute, pulse 160, respirations 46, and 
laborious. Fifty-fifth minute, loss of power in the hind- 
legs. Eightieth minute, respiration very quiok and 
laboured ; and at the third hour the dog was found 
dead. 

The next instance is also from Dr. Weir Mitchell's 
book. A rabbit was bitten by a snake which, appa- 
rently, had nearly been exhausted of its poison. "Very 
soon after, the animal showed signs of weakness, and its 
respiration became rapid. It then improved somewhat, 
but the next day it passed a large quantity of blood 
mixed with fEcces, and its urine was very albuminous. 
These symptoms increased in severity, and the animal 
died on the third day. 

In another case, in which a dog was bitten twice, the 
first time without efi'ect, five minutes after the infliction 
of the second bite by a Crotalus, the dog fell on its side 
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and vomited, the vomiting being install taDeously fol- 
lowed by general convulsions, in which the limhs were 
extended and the head thrown back. The breathing 
was laborious and often interrupted, the pupils were 
contracted. TJie pulse became less frequent and very 
feeble. The animal died in twenty-four mimitea. 

In the case of a pigeon, three minutes after the bite it 
fell down and immediately began breathing convulsively, 
now and then gasping, and making efforts to rise. At 
the end of the seventh minute the laboured breathing 
ceased, and the bird died at once. 

In these instances we have in mammals general pri- 
mary convulsions occurring five minutes after the in- 
fliction of the bite, very rapid breathing, followed by 
general paralysis and death. In one of the cages, also, 
there was chronic constitutional poisoning commencing 
directly after the bite, but not proving fatal till the third 
day. There was, in this case, albuminuria, and passing 
of blood from the rectum. In no case is salivation or 
paralysis of the tongue mentioned. 

In birds the convulsions seem to be entirely replaced 
by excessive disorder of the respiratory function. There 
is gasping, with irregular movements of the cheat- 
walls, and general paralysis supervenes. There seema, 
also, great muscular weakness. The blood ia nearly 
always found fluid, and even extravasations of blood in 
the viscera have been found after death. 

In its main features, therefore, the Crotalus resembles 
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the Indian viper in its effects, the chief difference being 
that the primary convulsions are very much less fre- 
quently seen — birds seeming to have in place of them 
special respiratory irregularities. In regard to its power 
of destruction, contrasted with that of other snakes, 
there is some evidence to be considered. In Dr. Weir 
Mitchell's work four cases of fatal Crotalus poisoning in 
dogs gave an average of two hours and twenty-six 
minutes before death, but no fewer than five dogs re- 
covered completely after being bitten. With the Indian 
cobra and the Australian Hoplocephalus the average 
length of the period of fatal poisoning was 34*4 minutes 
and one hour and twenty-four minutes respectively. It 
is, therefore, much less dangerous than either of these 
poisons. 

As to the probable duration of human life after the 
bite of a cobra, it is difficult to obtain trustworthy 
evidence, as the species of snake from which death 
resulted is, in India, very rarely identified ; and it is for 
this reason, also, that it is impossible to assign to 
each species its exact share in the general mortality. 
However, disregarding the species of snake, there is 
sufficient evidence in Sir Joseph Fayrer's **Thanato- 
phidia " to give a close approximation to the probable 
duration of life in Indian snake-poisoning. In that 
work sixty-five cases are given in which the time that 
elapsed between the infliction of the bite and death is 
stated. The average length of time of the whole sixty- 
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five cases, is 15' 1 7 hours ; but the average is raised by 
the exceptionalJy long duration of a few cases of viperine 
poisoning, so that a better estimate of the probable 
duration of time will be obtained by dividing the period 
after the bite into spaces of one hour each, and deter- 
mining what percentage of deaths occurs in each ; — 

PercentngB of 

Dentbs. 

10-76 

lS-3 

13-84 



One hour and under 
Between one and two hours 
Between two and three hours 
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Between three and four hours ... 7'61 

Between four and five hours ... 1'54 

Betvfeen five and six hours ... ... 1-54 

Between six and seven hours ... 3-07 

Between seven and eight hours ... 4-61 

Between eight and nine hours ... 3*07 

Between nine and ten hours ... 7'69 

Between ten and twelve hours ... 4'6l 

Between twelve and twenty-four hours 9-36 

Over twenty-four hours ... ... 20'00 

From this table it will be seen that the most fatal 
period is between two and three hours, and that more 
than twenty-flve per cent, of the total deaths take place 
between one and three hours after the infliction of the 
bile. But, if those who die aiter twenty-four hours be 
eliminated as having occurred, aa is probable, froni 
viper- poisoning, it would raise the average of those who 
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die from Rolubrine-poisoiiing between two and thiee 
hours after the infliciion of the bite, to tliirty-two per 
cent. 

It may be mentioned here, aB bearing on the caueeB 
of the differences of the poisons of the two tribes of 
venomous snakes, that on the duct leading from the 
poison-gland of the daboia, midway between the gland 
and its termination at the fang, there is a second gland, 
completely surrounding the duct, into which it empties. 
This accessory gland is globular, and is exceedingly 
vascalar. No trace of this structure can be found in 
the cobra. 

The exact significance of the differences between the 
poisons of the viperine and colubrine snakes must rest 
at present in obscurity. But it may be well to point 
oat some of the conditions in which the two groups 
differ, and the possible uses of the poison apparatus, On 
consideration, it will probably be admitted that as a 
means of defence the poison would not be uf any real 
assistanoe. It is true that many animals — such as the 
monkey — have the greatest dread of snakes ; but the 
monkey could have no possible motive in molesting a 
pobra, or a cobra in injuring a monkey. This dread, 
therefore, can hardly be of service to the reptiles. But 
one of the Indian snakes' chief enemies, the mongoose, 
has no fear whatever of the poison, as anyone will 
confess who has seen with what complete ease he seizes 
the snake and crushes out first one and then the other 
8 
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of the poison fangs with his long incisors, and then 
devours the cobra— thus rendered helpless — at his 
leisure. That the mongoose is perfectly aware of tlie 
existence of the poison-fang there can be no doubt, for 
he only seizes the cobra by the fang ; and should he 
miss his aim, he retires at unce out of reach, to make 
& fresh attack. But the presence of the poison certainly 
does not deter him in the slightest degree from engaging 
in the struggle, and so does not in the least protect the 
cobra from him. The enemy also of one kind of snake 
is the enemy of the race, so that one kind of poison 
would be of equal assistance as a means of defence to 
all species. As a protection from enemies, therefore, a 
case can scarcely be made out in favour of the poison. 
But as an aid in procuring food, we can sec at once that 
it would avail much. The cobra, living in holes in the 
jungle and around villages, haunts the water. Deprived 
of water, it dies very soon. It is a well-known fre- 
quenter of the village tank, and visits the neighbouring 
jheels or ponds, and it is in these localities that it finds 
its favourite food — the froga. Now, few animals have 
such a wonderful tenacity of life as the frog; and it is 
easy to see that the victim can be even a source of 
danger to his devourer. But in the very act of swallow- 
iug it is charged of necessity by the poison -apparatus 
with a moat powerfully paralysing venom which speedily 
reduces it to a state of motionlessness, and so places it at 
the mercy of the gastric arrangements of its enemy. The 
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fang of the cobra is comparatively small, and the object 
to be poisoned must be well within the grasp of the 
jaws before the poison can be injected ; thus the prey 
must be securely caught before it can be poisoned. It 
is true that all the varieties of the cobra have not exactly 
the same habits ; but, of course, habits are infinitely 
more capable of alteration than structures. 

The daboia, on the other hand, is a dreader of water ; 
seldom, indeed, can it be induced to enter it, and I am 
not sure that in a state of nature it ever drinks it. Tt 
will live for months without touching it, though it is 
constantly offered. Its favourite food seems to be small 
mammals, lizards, and even birds. With its large fangs, 
easily movable and capable of protrusion laterally quite 
out of the mouth, it is able to inflict wounds on animals 
that it has never had within its grasp. I have my- 
self been scratched by the fang of a viper on a finger 
which I thought was at a safe distance; and here, 
perhaps, we get a glimpse of the reason why it is of 
advantage to the daboia to have a venom different from 
that of the cobra. For should the daboia but wound a 
small mammal or lizard in the slightest degree, escape 
is impossible; for in a few seconds the little animal 
must fall over in convulsions. Thus the viper has but 
to make one dart forward and wound his victim, and 
await with confidence the result. Full of significance 
in this direction is the fact that daboia-poisou is very 
much less deadly to frogs than cobra-venom. The 

8 * 
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poison -Bpparnt US of the daboia may be looked upon as 
ftD elaborate hunting weapon, as much so as the gun to 
the sportsman. There is, however, a refinement about 
the physiological contrivanae that can either kill at once 
by conTulsions, or after an interval by paralysis, or at a 
Btill more remote period by blood-poisoning, to which 
the mechanical appliance utterly fails to attain. 

Though snake-poisona can thus, to a great extent, be 
grouped according to the structural classification of the 
snakes to which they belong, the evidence given shows 
that there are distinct minor differences, even between 
those closely allied. That these slight difi^erenoes of 
natnre are related to alight differences in aim, is highly 
probable ; but to he in a position to prove this, would 
require a most intimate acquaintance with all the habits 
of these reptiles in their natural state. 
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CHAPTER V. 



THE NATURE OF SNAKE -POISONS. 



There is a, well-defiDed limit beyond which pure 
chemical methoda are useless in the investigation of 
poisons. Chemistry can, of course, easily demonstrate 
to what chemical groap or family a complex body 
belongs, and it can, therefore, afford valuable informa- 
tion as to its afBnities. By establishing analogies in 
this way, chemistry often guides ns to the nature of the 
action of a given substance, in so far as it acts like 
other members of the same group. But chemical in- 
vestigation cannot tell us why a substance brings about 
a physiological effect. Chemistry can teach us that 
quinine and strychnia belong to the group called 
alkaloids, and therefore both probably possess physio- 
logical properties ; but it cannot show us why one has 
an effect on malarious fever, and the other causes motor 
nerve discharges. It would, therefore, not be reason- 
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able to expect chemistry to give us any further informa- 
tion about snaka-poison than to indicBte the claaa of 
aubatance to which it belonfrs, and those agents which 
are most likely to effect alterations in it. 

Cobra-poiaou, which may be conveniently taken aa a 
type of snake -poisons, is a clear, transparent fluid, 
varying in colour from a yellow or straw tint to com- 
plete colourlessness. It has au acid reaction; its 
consistence varies from almost that of water, to that of 
the denser portions of white of egg. Its specific gravity, 
too, has a wide margin of varialion. Specimens taken 
irom several cobras and mixed gave a specific gravity 
of 1'058. It has a very bitter taste, which is chiefly 
perceived along the margin of the tongue, and a faint 
flickly odour. Dahoia-venom is, however, without the 
bitter taste. When cobra-poison is evaporated it loses 
from 50 to 75 per cent, of water, and a yellow substance 
easily pulverizable, resembling gum arabic or dried egg 
albumen, is left behind. This substance possesses all 
the physiological properties of cobra-poison, and it can 
be kept in this state for years. Examined microscopi- 
cally, cobra-poison is found to consist of a perfectly 
Btructureleas plasma, in vfhioh a few bodies are to be 
detected. These bodies vary much, but if the poison is 
taken from a very active, healthy, and vigorous cobra, 
and care be used to prevent the admixture of mucus 
from the mouth, the number of structures to he seen 
will be very few ; whereas the poison of a cobra that 
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has been long in captivity and has been frequently 
handled will often contain numerous cells. But the 
purest and most active poison has but few structures in 
it. Sometimes a whole microscopic field may not pre- 
sent a single object. The structures usually seen are 
oeJls of different diameters, some of them clearly being 
epithelial cells from the mouth and lining membrane of 
the duct. Besides these there will be seen some much 
smaller very highly refracting bodies. The appearances 
of daboia-venom are similar. There is, then, nothing 
characteristic in the microscopic appearances of snake- 
poison, and the fact that the most active venom shows 
the fewest structures demonstrates that no importance 
is to be attached to those that are present. 

The ultimate analysis of the poison by Dr. Armstrong 
gave the following percentage composition: — Carbon 
45*76, nitrogen l4*3, hydrogen 6*6, sulphur 2*5. 

When kept in the liquid state cobra-poison quickly 
becomes first neutral and then alkaline, and a few 
feathery and cubic crystals will form. If preserved in 
a loosely-corked test tube, it will become cloudy, smell 
offensively, and will swarm with bacteria in active move- 
ment, but it is still poisonous. The alkalinity now 
lessens, and the reaction becomes again acid, and the 
fluid then coagulates into a firm whitish opaque sub- 
stance, somewhat like the coagulated white of egg, but 
of a lemon colour. If a small quantity of fluid is left 
uncoagulated it is poisonous, and the washings of the 
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Gotigulum are also poisonous. When water is added to 
the coagulum decomposition rapidly sets in, and the 
products cannot be distinguished from those of any 
other similar organic body. The changes are greatly 
dependent on the physical conditions to which the 
poison ia subjected. Coagulation occurred in some- 
poison kept at 29° 0. (tS4° F.) in ten days, -whereas- 
weeks were required when the temperature was 20° C. 
(68° F.) 

The effects of heat on cobra-poison are well worthy 
of attention. It is well known that raising the tempe- 
rature of a solution of cobra-poison to boiling point 
does not destroy its physiological etTects, though much 
less local infiammation is then produced by it. 

Experiment I. 

Six centigrammes and a half of dried cobra-poison 
were heated in solution to boilingpoint, and the solution 
was afterwards injected into a dog. 

12.50 P.M. Injection. 

1.40 P.M. Retching. 

1.45 P.M. Vomiting, 
.1.50 P.M. Staggering. 

1.54 P.M. Muscular twitchings. 

1.50 P.M. Profuse sahvation ; cannot stand. 

2.a7i P.M. Dead. 

There was but very slight local inflammation at the 
site of the injection. 
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Here the venom killed with all the usual aymptoms of 
cobra-poisoning. 

When a solution of cobra- poison is heated to between 
70° and 80° C. {15H° to 176° r.),it first becomes cloudy 
and then a white precipitate falls. This precipitate, 
when washed, is not poisonous, and it corresponds in 
its behaviour exactly with albumen that has been 
coagulated in a similar manner. Moreover, if a small 
quantity of acetic acid be added previously to heating, 
no precipitate will fall, as is the case with albumen. 
But a solution of cobra-poison will withstand without 
injury a much higher temperature than 100° C. 

Experiment II. 

Five decigrammes (7*716 grains) of dried cobra-poison 
were dissolved in water. The solution measured ten 
cubic centimetres, and it was heated for thirty minutes 
under pressure to a temperature of 107° C. (a24°"6 F.) 
One cubic centimetre of the solution (equalling five 
centigrammes or '77 grain) waa then injected into a fowl. 

13.57 P.M. Injection. 

l.ltt P.M. Eye-lids closed; unable to stand; beak 
esting on the ground, 

1.23 P.M. Convulsions. 

1.27 P.M. Dead. 

Here five centigrammes that had been heated in 
solution for half an hoar to 107° C, killed a fowl in 
thirty minutes. 
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of cobra-poiaoD, Thus half a cubic centimetre of dilutu 
solutioQ of cobra-poison, cuotainiDg half a milligramme- 
of poison, killed a small fowl in thirty-three miniiteB ; 
whereas after the solution had heen boiled, it took forty- 
seven minutes to kill a fowl of the same size. 

Moreover, when a solution of cobra-poieon. contain- 
ing 2*5 milligrammes to the cubic centimetre was heated 
to 100° C. -6 milligramme of the poison killed a fowl 
in sixty-four minutes, whereas when the solution which 
was heated only contained l"Z6 milligrammes to the 
cubic centimetre, "6 milligramme of the poison required 
no less than 111 minutes to cause death. This shows 
clearly with how much greater ease heat destroys dilute 
solutions than concentrated ones. 

We see, then, that a temperature of 100° C. has a 
distinct effect in lessening the strength of a solution of 
cobra-poison, but that a very great heat continued for 
a very long time is required to completely destroy the 
properties of a concentrated Holutiou. If cobra-poison 
consisted of a collection of " germs," it is, of course, 
conceivable that the " germs " might resist great heat, 
hut it is not credible that one collection of them should 
he destroyed by heating for half an hour to 106" 
(Experiment V.), whilst another should resist for more 
than an hour a heat of 107° C. (Experiments II. and! 
HI.) Thn heat that would destroy one germ would 
destroy all, and the solution, instead of gradually 
becoming weaker, would at once lose its virulence with 
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the death of its poison-bearing agents. Bnt it is 
thoroughly in accordance with experience that dilute 
Bolutions of chemical agents should be decompoaed with 
greater ease than concentrated ones, and this decompo- 
■sition would proceed gradually aa the heat was continued. 
The whole evidence, therefore, that is given by the 
action of heat is strongly in favour of cobra-poison 
being a chemical agent of very great stability of con- 
stitution. 

In the chapter on daboia-poiaon it was shown that 
if that poison be heated to Iu0° C. it loses all power 
of causing convuleions; but this is not the whole of 
the case, for if the poison be heated only to 80° C. 
(176° F.) the same effect is produced. Thia change 
is not due to the precipitation of albumen, for it occurs 
sf this is prevented by adding acetic acid, nor is it due 
to the volatilization of any conetituent of the poison, 
for the products obtained in a receiver connected with 
the heated solution, and kept at 0° C, were not 
poisonous, but it seems to depend on the destruction of 
a highly organised, easily decomposed agent, for the 
addition of nitric acid diluted with its own bulk of 
water also destroyed it. There can be no doubt, there- 
fore, that it is a separate component of the poison, as 
after its destruction the paralysis- producing power is 
still present in the solution. Taken together with the 
fact that the daboia has an additional gland on its 
poison duct, it would seem to be a highly elaborated 
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constituent addod to the paralyaJDg agent to disdiarge 
some special function. 

Jn investigating this nature of snake-poison, it is not 
only necessary to note what physical changes the venoni 
undergoes when treated with re-agents, but, what is more 
important to observe, any alteration in its physiological 
effects after it has been subjected to any chemical 
process. It is more to this latter method that we must 
look for light as to the constitution of the poisonous 
agent, as the substance itself can only be recognised by 
its effects. 

The first group of substances that would be naturally 
selected to ascertain the effect on cobra-poison, are the 
agents termed antiseptic. To enable, as far as possible, 
a comparison to be made as to their relative efTects, in 
each case the same amount of poison was used, and it 
was exposed to the action of an equal quantityof each of 
the re-agents for the same time nnder the same physical 
conditions. As, however, some of the agents were 
gaseous, is was not always possible to use the same 
quantity of substance. The agents chosen were carbolic 
acid, ferrous sulphate, potassium permanganate, sodium 
hyposulphite, zinc chloride, sulphurous acid, and chlo- 
rine. The method employed was the following : — One 
centigramme ("151 grain) of the dried poison was dis- 
solved in one cubic centimetre of water. To this was 
added one cubic centimetre of water, which contained 
five centigrammes ('77 grain) of the re-agent, the effect 
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of which it was desired to ascertain. The mixture was 
then hermetically closed in a glass tube and allowed to 
remain for twenty hours, and the solution was then 
tested physiologically. In the case of gaseous disin- 
fectants, one cubic centimetre of the oifficinal solutions 
of these gases were used. The following are the times 
that the mixed solutions required to cause death in 
fowls : — 

One centigramme ('164 grain) of cobra-poison alone, 
twenty minutes. 

With sodium hyposulphite, twenty-four minutes. 

With carbolic acid, thirty-six minutes. 

With ferrous sulphate, forty-six minutes. 

With solution of chlorine, fifty- three minutes. 

With solution of sulphurous acid, sixty-five 
minutes. 

With zinc chloride, ninety minutes. 

With permanganate of potash, caused no symp- 
tom. 
In this list it is seen that in every case there was 
some retardation of the symptoms, ferrous sulphate, 
chlorine, sulphurous oxide, zinc chloride, each pro- 
ducing considerable weakening of the poison. Carbolic 
acid caused very slight delay, and its use was attended 
with its own special toxic symptoms. In no other case 
was there the least change in the nature of the symp- 
toms. By only one re-agent — namely, potassium 
permanganante — was the poison completely destroyed. 
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It is a verj' significant fact that whereas carbolic acid, 
■which is pBcnliarly destructive to bacteria and to lowly I 
orgnnistns, and has great efficacy in preventing their J 
uppearance, only caused very alight retardation, that on 
the other hand potassium permanganate, which hits great I 
powers of oxidation when placed in organic solutions, 
rendered the poison harmless. When a solution of 
cobra-poison is mixed with a solution of potasBium 
permanganate, a considerable rise of temperature imme- 
diately takes place — as much as five or sis degrees 1 
centigrade (9° to 10''"8 F.) being often noticed. This j 
is, of course, a sign of great chemical activity ; the ^ 
solution becomes thick and of a dark brown colour. 
A very great impairment of its physiological properties 
is at once observed. But so sensitive are birds to the 
least trace of uncharged cobra-venom that the poison 
must be kept exposed to the action of the permanganate 
for a very considerable time before the whole of the | 
poison is completely decomposed. 

As it was found that potassium permanganate does 1 
■destroy the poison, steps were taken to see if it would be ] 
of any practical use in the treatment of animals suffering J 
from snake-bite. It was found by experiment that a I 
considerable quantity of potassium permanganate, i 
solved in a weak saline solution, could be injected into J 
iirculation of an animal without producing any 1 
idiate effect. A dog, therefore, was taken suffering I 
from cobra-poison. Through a cannula, placed in 
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SBphena vein, a saline solution of permanganate of potash 
was injected; but though a large quantity of the anti- 
septic was cautiously and gradually introdaeed into the 
circulation, and though at the same time life was 
prolonged by artificial respiration, in no way was the 
least benefit to be perceived from the remedy. The 
reason is obvious. It is quite true that potassium 
permanganate destroys the active ngent of cobra -venom, 
by oxidizing it; but when introduced into the blood it, 
of GOurse, commences oxidizing indifferently all the 
organic matters with which it comes in contact, but it 
has no power of selecting one organic substance for 
oxidation rather than another. The oxidizing power of 
the permanganate is, therefore, exerted on the con- 
stituents of the hlood generally, instead of being reserved 
for the cobra-poison in it alone. So, if cobra-poison 
is dissolved in an organic solution, and the perman- 
ganate is added before injection, the poison suffers little, 
if any, diminution of strength, for the oxidation has 
taken place chiefly at the expense of the other organic 
matter. Thus it would be necessary to destroy all the 
constituents of the blood by oxidation, before all the 
poison in it could be destroyed too. If a substance 
should he found having the power of oxidation, with a 
special affinity for exercising it on snake-poison, the 
problem of the treatment of snake -bite would be solved; 
but potassium permanganate has not this special power. 
There is, besides potassium permanganate, a large 
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class of substances which also have the power of 
rendering cobra-poison inert. It is the class of 
metallic salts capable of precipitating albumen. The 
following experiment gives an instance in point. 
Experiment VI. 
To one-tenth of a cubic centimetre of distilled water, 
containing one milligramme of dried cobra-poison, was 
added one cubic centimetre of a solution of silver nitrate 
containing five centigrammes ('77 grain) of the silver 
salt. After the solutions bad been thoroughly mixed, 
they were injected into a fowl. No symptom whatever 
followed. 

To this class belongs gold chloride, mercuric chloride, 
and many similar bodies. The only essential conditions 
to observe are that the salt should be in great excess of 
the poison, and that time should he allowed for the 
whole precipitate to form. 

But other bodies, also capable of precipitating albumen. 
Lave the same destructive effect as these metallic salts. 
If to a solution of cobra-poison tannic acid be added 
till no further precipitate can he thrown down, the 
resultant fluid has no physiological effect. 

Various statements have been made by different 
observers about the action of alcohol on snake-poison. 
The following are the chief results i— If to a solution of 
cobra-poison absolute alcohol he added, a white pre- 
cipitate is thrown down. After the precipitate has been 
thoroughly washed with alcohol, it can he re-dissolved 
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in water, and the soIatioQ produces all the effects of 
Cobra-poiaoQ. If dried cobra-poison, in a state of fine 
powder, be added to absolute alcohol, and the mixture 
be frequently agitated, the alcohol will derive no 
poisonous property from the cobra-poison. If, however, 
instead of absolute alcohol, rectified spirit be employed, 
the water in the rectified spirit is capable of taking up a 
certain amount of the poison. So, if absolute alcohol 
be added to liquid cobra-poison as it comes from the 
snake, a precipitate will fail which is poisonous ; but the 
Bupernatant Suid is also poisonous from some of 
the active agent being held in solution by the natural 
fluid of the venom. That this is so, can he proved by 
evaporating this clear supernatant fluid to a small bulk, 
when a further addition of absolute alcohol will produce 
a further precipitate of the poisonous agent. Jn other 
words, the active agent of cobra-poison is precipitated 
by, and is totally insoluble in, absolute alcohol; but 
mixtures of alcohol and water are capable of dissolving 
a certain amount of the poison in proportion to the 
quantity of water present. ■ As a method of treatment, 
alcohol is useless, except in so far as it is administered 
on general principles as a stimulant. 

Carbolic acid, as has been shown, has some effect in 
delaying and lessening the action of cohra-poison when 
mixed with it, probably by decomposing some of it; fot 
the longer it remains in contact with the poison before 
injection, the greater is the diminution of strength. 
9 • 
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But, adminiatored indepcDdently of the poison, it has no 
effect whatever. 

Sulphuric and nitric acid have no action on the 
poison, except they are added in au£Gcient strength to 
cause actual destruction of the organic matter. 

Ammonia neither diminishes the strength of a solution 
of cobra-poison, nor lengthens life if given separately. 

Perhaps the class of agents from the actions of which 
we can learn most ahout the nature of cohra-poison is 
that of the fixed alkalies, though very many contra- 
dictory statements have been made on this suhject. 
Experiment VII. 

One decigramme (i"54 grain) of dried cohra-poison 
was dissolved in three cubic centimetres of the officinal 
solution of potash, and the solution was injected into a 
fowl, but the bird never had the slightest symptom of 
poisoning. 

In this experiment it is shown that cohra-poison 
dissolved in a solution of potash has no effect. In 
repeating it, two points must be home in mind; one ia, 
that the solution should not be made hastily, and the 
other is, that the solution of potash should he pure. 
At the high temperature at which chemical re-agents 
are necessarily kept in India, solution of potash rapidly 
takes up carbonic acid. In India it may be said that 
liquor potassse is merely a solution of potassic carbonate. 
In all the experiments made with this re-agent, the 
eolotionB were Bpecially prepared for the purpose. 
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But it can he proved that though cobra-poison, when 
mixed with a caustic alkali, produces no aymptoms, 
yet it has not permanently lost its poisonous properties, 
as they can be restored to it. 

Experiment VIII. 

A quantity of fresh cobra-poison from several cobras 
was taken. It was found that one quarter of a cubio 
centimetre of this poison killed a dog in sixty-one 
minutes. 

Two cubic centimetres of the poison were taken, 
and to them were added two cubic centimetres of a 
solution of potash, containing one gramme of the alkali 
in six cuhio centimetres. Two cubic centimetres of the 
resulting mixture (containing one cubic centimetre of 
the fresh poison) were then injected into a dog, but the 
animal never experienced a symptom of poisoning. 

Two cubic centimetres of the mixed solution of 
potash and oobra-poisoo still remained. To these were 
added two cubic centimetres of the officinal solution of 
acetic acid, and one cubic centimetre of the mixed 
solutions containing one quarter of a cubic centimetre 
of the original poison was injected into a dog. This 
animal had all the symptoms of cobra-poisoning, and 
died iu one hour and fifty-six minutes. 

Thus we see that cobra-poison mixed with a solution 
of potash can be injected into the system without pro- 
ducing any symptom, but that when acetic acid is added 
to this solution all the powers of the poison are restored. 
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That this change is not due to the fact that the aolntion 
is rendered alkaline, can he shown by adding ammonia, 
when DO alteration in the symptoms is produced, and 
also by the ciroumatance that it is not necessary to 
completely neutralise the alkali by the acid to restore 
the activity to the poison. 

More light is thrown on the nature of this change by 
the following experiments. 

Experiment IX. 

Twelve centigrammes {about two grains) of dried 
cobra-poison were dissolved in a solution of caustic 
potash ; after standing' for eighteen hours, the solution 
was neutralised with acetic acid, and a white flocculent 
precipitate fell. A fowl, into which this neutralised 
Bolution was injected, died with all the symptoms of 
cobra- poisoning, though they were induced but slowly. 

Experiment JT. 

One cubic centimetre of fresh cohra-poison was mixed 
with four cubic centimetres of the potash solution, and 
tbe mixture was allowed to stand for twenty-fonr hours. 
It was then neutralised with acetic acid, hut no precipi- 
tate fell. The resulting solution had no poisonoua 
properties whatever. 

Thus, after standing exposed to the action of tbe 
alkali for eighteen hours, the strength of the poison 
was greatly impaired, and after twenty-four hours 
it bad permanently lost al! poisonous properties. 
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The rapidity of this ohauKo can be greatly aided by a 
high temperature. This loss of power is found to be 
accompanied by a physical change ; for when the solu- 
tion is no longer poisonous, acetic acid faila to throw 
down any longer a white precipitate. Now this white 
flaky precipitate gives the characteristic albuminoid 
re-action with Millon's re-agent. It is reasonable, 
therefore, to conclude, that as long as the poisonous 
agent of cobra-venom is capable of recognition chemi- 
cally as albumen, so long is it poisonous, and no longer. 
Now, potash is a well-known agent for decomposing 
albumen, and is the ordinary means for preparing leucin 
and other derivatives from it. When, therefore, cobra- 
poison is circulating in the system, mixed with the 
alkali, the chemical agent is occupied in decomposing 
it, and thus cobra-venom, instead of producing those 
changes in the constituents of the body which are 
necessary for its power of destruction, is, in its turn, 
itself being destroyed. It is much to be regretted that, 
introduced separately to the poison, potash has, like 
potassic permanganate, no power of specially selecting 
cobra-poison for its destructive action. It is, however, 
a point of deep interest in general pathology, that a 
class of substances that can produce constitutional 
eSects after sometimes prolonged incubation, can be 
demonstrated to belong to the group of bodies called 
albuminoid. 
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CHAPTEE VI. 

SOME PKACTIOAL CONSIDEEATIONS CONNECTED WITH 
THE SUBJECT Ot' SNAKE -POISONING, ESPECIALLY 
EEGAEDINO PBEVBNTION AND TREATMENT. 



As there is no agent at present known that can counter- 
act the effects of snake-poison when introduced into the 
eystem, it will be seen that it is of the liigbest im- 
portanoe to prevent any of the poison entering the 
circulation. As long as the poison remains at the spot 
where it is injected by the snake, it is harmless. It is 
only when it enters the circulation that it is capable of 
doing injury. The exact position of the poison deposited 
by the snake is, therefore, worthy of careful study. 
When a snake obtains a fair hold of his victim both 
fangs — one on each side of the upper jaw — pierce the 
skin, and the poison is injected through each. There 
are thus, beneath the skin, two separate deposits 
venom, from which absorption takes place simul- 
taneously. Death, therefore, as a rule, is quicker i 
cases of the natural bite, than after the artificial injectioi 
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of the poiaon in oue place. In the case of the cobra, if 
the bite has been inflicted on a fairly plane surface, as 
the ball of the thumb, or the dorsum of the foot, the 
distance between the punctures will be, as a rule, 
seventeen millimetres, rarely exceeding twenty, or going 
below fifteen millimetres ; or, roughly, about aeven- 
tenths of an inch, and varying from three-fifths to 
four-fifths of an inch. Aa the skin is movable, and 
penetration by both fangs may not occur simultaneously, 
there may be a difference in the distance between the 
two puncturea, due to this cause. The punctures may 
or may not he visible to the naked eye. Sometimes 
their site is marked by a few drops of blood or serum 
exuding; or there may be a scratch, if the victim has 
withdrawn the part rapidly. Should the snake not have 
been interrupted, on examining the part with a lens the 
punctures will be seen. They may be either short, 
straight cuts, gaping shghily at the centre, or triangular 
punctures, the area of the triangle being the pit into 
which the fang has been forced. The diflference seems 
to depend on whether the snake has made a hasty dart 
and rapid withdrawal, or whether it was a dehberate and 
prolonged bite. 

The poiaon is deposited at a depth below the puncturea 
of about three or four millimetres; it may be more if 
the fang is able to depress the skin at the spot. The 
poison, also, is not deposited in the skin itself, but in 
the areolar tisaue beneath ; and this is a point of 
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importance, for, as the skin is freely movable over the 
parts below, especially on the back of the hands and feet, 
the fang may have dragged the skin away from its proper 
position before injeoting the poison, so that the poison 
deposit may not be immediately beneath the punctures. 

The first consideratiou to he attended to in dealing 
with a case of snake-bite is at once to prevent any 
more poison being absorbed from tbe deposits. All other 
considerations must yield to tb's. A minute or two may 
make all the difference between life and death. Therefore 
nothing else is to be thought of till any further absorp- 
tion of the poison is rendered impossible. Fortunately 
there is a practical point in connection with snake-bite 
that gives us a clear indication of how to proceed in the 
majority of cases in the first instance. The best aeries 
of cases of anake-bite in the human subject, is contained 
in Sir J, Fayrer's " Thanatophidia." In the list given 



there, fifty-four instances are 


detailed. 


in which ihe 


exact spot bitten is specified. 


From this the following 


table has been prepared : — 






Place of bite. 


Foruentage of total casBB. 


Fingers and wrist 




31-48 


Fore- arm 




1-85 


Elbow 




5-56 


Shoulder 




1-85 


Feet, toea, and aukle 




48-15 


Leg 




3-70 


Thigh 




1-86 
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Place of bite. 


Percentage of total 


Breast 


1-85 


Ear 


1-85 


Perineum 


1-85 



In other words, 9i'54 per cent, of persons bitten are 
wounded on the extremitiea, and it is, therefore, poHHthle 
to withdraw at once the part hitten from the circulation, 
without injuring the person in the slightest degree. 
There is only one way of doing this effectually. At 
once let a thick india-rubber hand — such as is used in 
Eamaxch's bandage for bluodless operations — be firmly 
bound DD the limb above Che part bitten. No circula- 
tion, and, therefore, no absorption can go on after Lbia ; 
and time can be taken to consider what further pro- 
ceedings are necessary. An ordinary cord or string, or 
bandage, is nearly useless compared with the india- 
rubber band. I have known fatal absorption take place 
when a string has been applied so tightly as actually to 
oat the Hesh, and apparently strangulate the limb 
completely, causing acute suffering, evidently from the 
cord not accommodating itself accurately to the form of 
the member, and thus leaving a small channel for the 
circulation. The india-rubber band is nearly painless, 
and properly applied is an absolute safeguard against 
further ahsorpiion. An ordinary piece of cord or string 
is commonly recommended as the proper application. 
It is, as I have said, of very slight use indeed, and then 
only when applied so as to be equivalent to amputation. 
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But, of course, as an india-rubber band is seldom 
accessible, recourse must often be had to its nearly 
useless substitute. But tbe india-rubber cord is so 
inexpensive, so easily applied, and so completely fulfils 
its purpose of preventing further absorption of the 
poison, and thus placing the patient in a position of 
complete safety for the time, and it is of so much 
importance that it should he applied as quietly as 
possible after the bite, that I caunot but think that 
every thana, as well as every dispensary, in districts 
where deaths from snake-bite are common, should have 
one, and that the officials should be instructed how to 
apply it properly. I think it would not bo going too 
far to express a belief that European households, and 
those of the upper classes of natives in the same districts, 
should also be provided with so simple means for the 
immediate treatment of snake-bite. 

The india-rubber band should be firmly and tightly 
bound round the extremity above the seat of injury, and 
should encircle the limb several times, and it should be 
applied in all cases as soon as possible after the receipt 
of the injury. The patient having thus been secured 
against any further absorption of the poison, time is 
allowed for treatment. 

The surgeon's first care should be to ascertain 
if the patient has been really poisoned ; for the most 
venomous snakes may bite, and yet, from their 
poison-npparatus having been exhausted on s 
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jeet previously, they may not inject one particle of 
poiBOD. Symptoms are almost useless as an indication, 
as the most profound collapse may be caused by the 
fear of impending death, when the reptile causing the 
dread has not been in the least poisonous ; and the victim 
not seldom does not see his assailant at all. Amputa- 
tions, ending fatally, have even been performed on 
persons who have thus apparently had symptoms of 
snake-poisoning, though it has been proved afterwards 
that the snake was a harmless one. Moreover, when 
the time for symptoms has come, the time for treatment 
has passed. It will be seen, therefore, of how great 
importance it is to ascertain whether the person has 
been poisoned as well as bitten. 

It was pointed out in the chapter on cobra-poisoning 
that snake-poison produces at once inflammation at the 
spot where it has been injected. The degree of ioflum- 
mation may vary grc-aily, depending partly on the 
species of snake, partly on the amount of poison injected 
and the time it has remained in the tissues, and partly 
an the position where it has been injected. Of Indian 
snakes the daboia produces the greatest amount of 
inflammation, and the Bungarus cceruleus or krait, I 
think, the least. Now this inflammation is not at all 
perceptible on the surface of the skin. Ailer applying 
the band, the first thing to be done by the surgeon is 
to make a free incision through the skin at the site of 
the bite, and reflect back the skin on each aide, so as to 
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get a complete view of the underlying tissue. Now, it^ 
is clear that if no venom has been injected by a poisonoas ■ 
snake, or if the bite has been given by a harnalesa 
reptile or mammal, no subjacent inSammation can be 
present. A bite by a mongoose or Lyeodon can pro- 
duce nothing but a mechanical puncture. But if ' 
inflammation is present, it is evident that there must be 
some reason for it, and the only cause that can produce 
such rapid inflammation of the subcutaneous areolar I 
tissue under these circumstances is snake-poison. There 
are, of course, wide differences in the appearances to be J 
seen in the areolar tissue under the skin, in the neigh- a 
bourhood of the bite. In the case of the daboia a. deep I 
purple patch will be found at the spot, whereas the ] 
Bungarus cceruleus or krait will only cause a pale slight , 
watery exudation, not much in quantity, and of a ! 
faint pink hue. The cobra, which is the snake that ] 
chiefly concerns us, always leaves decided marks of its 
poison, unless the venom has been thrown directly into ^ 
a vein, when, of course, treatment ia useless if sufficient I 
to kill has been injected. It must be borne in mind 
that if any change whatever is found in the areolar J 
tissue we must conclude that poison is present, and act ] 
accordingly ; for we can only find out by leaving tha 1 
patient alone and seeing if death supervene, if sufficient J 
poison to kill has been injected ; and this, of course, 
an utterly unjustifiable proceeding. Every opportnnityj 
should be taken to become thoroughly acquainted with ] 
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the appearance of areolar tissue, both in health and 
under the influence of the presence of snake-poiaon, as 
mistakes may easily be made from ignorance of the 
appearances presented. 

The next step is to remove the whole of the deposited 
poison. Many proposals have been made from time to 
time on this subject. Suction, burning, igniting gun- 
powder on the spot, excision, &c. &c., have been recom- 
mended. But, practically, all methods must yield to 
the careful dissection out with a knife of all the parts 
likely to contain the poison. It is not of the least use 
pinching up the skin and excising it, as the skin never 
contains the poison at all, and the areolar tissue holding 
the poison would retract before the knife and be left 
behind. The following is the only efficient way: — An 
incision at least an inch and a half long should he 
made through the site of the bite; the skin should thea 
be excised on each side for three-quarters of an inch. 
This will freely expose the parts below. The skin should 
be reflected back in every direction by the scalpel, and 
with a forceps the whole of the areolar tissue under- 
nenth should he thoroughly and completely dissected 
out, going freely up the limb in the direction of the 
returuing blood-current. On the hall of the thumb, 
not only the areolar tissue, but the deep fascia and s 
of the muscle beneath should be removed, as the fang 
is capable of sinking in especially deeply here. On the 
fingers and toes all the tissues should be cut away at 
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the site of the hits till the bone is reached, and, if 
necessary, on the back of the hand or foot, tendon and 
every structure may be cleared right down to the bone. 
Every part that may contain the poison must be remoyed. 
Life is not to be saved by a haphazard cutting away of 
anything that oomes first, but by an intelligent and 
careful dissecting away of the parts holding the poison, 
bearing in mind the anatomical peculiarities of each 
region. On the surface of the limbs it will be enough, 
as a rule, to remove freely the subcutaneous tissue, 
especially if this be thick. The skin should in all cases 
be removed over an area of an inch and a half square. 
It need scarcely be remarked that amputation is totally 
unnecessary, as excision answers every purpose ; but if it 
is found requisite to remove all the soft parts from one 
of the less prominent fingers or toes, it may be perhaps 
to the patient's advantage to remove that finger or toe 
completely. Careful but free excision, guided by the 
appearance of the parts, is all that is necessary; but it 
should be remembered that any shortcoming in carrying 
out the excision may result in the death of the patient. 
It would be cruel leniency to leave any tissue, however 
important, that served as a receptacle for the poison. After 
the whole of the suspected parts have been thoroughly 
dissected out, the india-rubber baud may be removed, but 
not till then, the part having first been freely washed witli 
a solution of caustic potash or potassic permanganate. 
It may bo urged that the appearances of the in- 
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flammatioa produced by snfike-poison may lead one to 
excise tbe biUen part, even when BiifGcient poisou has 
not been injected to kill. This may be true, but the 
injury indicted is trifling compared with the feaiiul 
risk that wuuld be run by leaving the patient alone. 
Summed up shortly, the position is this: — If we do 
not consult the condition of the parts me shall be 
absolutely without any guide at ail, and must act by 
gueaa-work, or wait till the symptoms have developed, 
when interference is useless. But by consoltiug the 
appearance of the parts we shall obtain information, 
tbe accuracy of which will be in proportion to our 
knowledge of the subject. 

In those rare cases where the victim is bitten on the 
body, all that can be done is to make, as quickly as 
possible, a complete excision of the part. It is singnlar 
that out of the few cases that do occur on the trunk, 
in a large proportion of ibem the wound is on a 
place where complete excision can be performed with 
ease, namely, the ear, the breast, and the scrotum. The 
reason appears to be thnt a snake has some difficulty in 
seizing hold of any purt of the body which presents a 
smooth flat surface, but that any pendulous part can be 
grasped without difficulty by the reptile. This is a fuct 
much in the favour of this class of victims. 

That these proceedings are of the greatest praclical 
usu, and are tiuite sufficient under ordinary circumstances, 
the Ibllowing cases will prove. 

10 
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A native woman was brought into the Presidency 
Hospital, Calcutta, by her friends, who stated she had 
put her hand into a dark corner of her house to reach 
something, when she was bitten in the hand by a snake. 
There whs a distinct mark of a wound on the knuckle, 
and she herself was in such profound collapse as to be 
almost pulseless and quite speechless. An ineision 
through the akin at the wound revealed the fact that 
the underlying tissue was perfectly normal. Her 
friends were told that there was no danger, und in 
a short time she walked out of the hospital perfectly 
well. 

On another occasion a young man, a pure European, 
was admitted, having been bitten, whilst in his com- 
pound, by a snake on the finger. A tight ligature had 
been applied to the arm soon after the bite, and this 
was replaced at once by an india-rubber hand. An in- 
cision revealed extensive areolar inflammation, and a free 
excision was at once performL'd, but only enough to secure 
safety, as the subsequent sloughing from the elfect of 
the poison showed. He ultimately completely recovered. 

The great advantage of the india-rubber ligature is 
that it gives time for the patient to be removed to where 
he can obtain proper attention, and also affords oppor- 
tunity to the surgeon for consideration and deliberate 
action. That do further absorption can go on after 
this form of ligature is properly applied, the following 
experiment will show. 



h. 



i 



THBIE NATCJBE AND BJFPEOTS. 147 

Experiment /. 

A dog was bitten on the leg by a vigorous cobra. 

2.15 P.M. Bitten. 

2.17 P.M. A ligature of india-rubber applied above 
the bitten part. 

3.16 P.M. The part containing the poison carefully 
dissected out. 

3.20 P.M. Ligature removed. 

The dog recovered completely, having suffered only 
slightly from the effects of the poison. 

Here, two minutes after the dog was bitten the ligature 
was applied, but no further steps were taken for one 
hour, and yet the dog was saved ; and if the interval 
between the application of the ligature and excision had 
been prolonged to a day, the result would have been 
the same. After the poison -bearing tissue had been 
dissected out, it was steeped in water, and the resulting 
fluid injected into a fowl, which died rapidly from 
cobra-poisoning, showing that there was abundant poison 
in the tissue to destroy life, if it could only have entered 
the circulation. 

It is difBcult to say what are the limits of time at 
which the ligature may be usefully applied, as it 
depends on so many various circumstances. If the 
fang of the snake should chance to have entered a vein 
and thus the poison have been thrown directly into the 
circulation, as certainly happens sometimes, it is clear 
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that no ligature can avail anything, as the poiBon is 
already in tbe blood. Tn another extreme case in the 
other diretiiion, the poison may only have been injected 
injust 8u£RoieDt quantity to destroy life, in a part far 
removed from active vitality, perhaps in a person with 
languid circulation ; say on the dorsal surface of one of 
the toes. Under these circumHtancea it would be long 
before the whole of the poison would be ahsorhed, and 
anything short of total absorption would fail to destroy 
life. Here there would be a long interval during which 
the application of the ligature would be useful. Aa 
the exact circum stances of a bite can never be known 
it is right in all cases to apply the ligature at once, and 
never to hesitate as to whether it will be useful or not. 
A very short hesitation may cost the patient's life, and 
as no injury is caused by its application, there can be 
no question as to the expediency oi applying it in ail 
cases as soon as possible after the infliction of tbe 
wound. And it is of great desirability that the excision 
should also follow speedily. 

It may be asked, considering there are several sub- 
stances that destroy snake-poison — such as certain 
metallic salts, tannic acid, potassic hydrate, and potassie 
permanganate — why should not these substances be 
used in preference to excision. The reply is obvious. 
It we could know the exact position of the poison, and 
if there were only one deposit v 
ceed in destroying it by injection, 
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poiBon deposited by the bite of a snake requires a moat 
intelligent dissection, guided by eye-aight and judgment, 
but an injection of a chemical agent must be to a great 
extent made by guess-work ; and the solution, instead 
of following the poison, takes the line of least resistauce 
in the tissues, often leading it far from the poison. 
Applying the agent to an incision over the wound is 
also nearly useless. In cases where the poison has been 
artificially injected by an instrument, I have obtained 
excellent results both with potassic hydrate, sodic 
hydrate, and potassic permanganate ; but after the 
natural bite of & snaJce this method of treatment is 
without avail. By chance it may occaBionally succeed, 
but though I have had special instruments contrived so 
as to irrigate the whole of the poisoned area with theflo 
re-agents, I have, in a very large proportion of cases, 
failed altogether; whereas with thorough excision under 
the condition that sufficient poison to kill has not 
already been absorbed, failure is impossible. All that 
chemical agents can do is to destroy the tissue and the 
poison in it, and by no means can you tell whether you 
are destroying more than is necessary, or less. But 
with excision you remove exactly the poison deposit. 
You are guided by sight and knowledge. In the artiScial 
injection of the poison through a tube, the re-agent 
follows through that tube the course taken by the 
poison — a piece of simplicity of practice which unfor- 
L tunately does not obtain after cobra-bite. 
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After the tissue bearing tiie poison hns, as far as 
possible, been removed, advantage undoubtedly ean be 
obtained by using either potassic hydrate or potassic 
permanganate to the wound, and they should, if used, 
be applied in solutions of considerable strength. Per- 
haps potassic hydrate is the best agent, but it should be 
applied in as strong a solution as can be obtained, and 
it should be used to the tissues above and around the 
wound, especially in the direction of the returning blood- 
current. It should be remembered that liquor potassie 
is never in India more than a solution of potassic 
carbonate, and therefore a fresh solution of the solid 
re-agent should be made. 

Sucking the wound inflicted by the snake is com- 
pletely useless. A fair idea of its efficacy can he 
obtained by attempling to remove a hypodermic in- 
jection of morphia by suction. 

When the symptoms of snake-poisoning have once 
developed, a condition of appalling gravity is produced, 
of which little that is hopeful can be said here. The 
patient will sooner or later present symptoms of advan- 
cing paralysis. Now nothing can he clearer in the case 
of animals than the evidence that anything that disturbs 
the victim or excites his circulation hasteus the develop- 
ment of this state. In administering remedies to 
animals suffering from snake-poisoning, nothing is more 
conspicuous than the fact that the more frequent or 
the more exciting the administration of the antidote i 
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the shorter is the duration of life after it. The patient, 
therefore, should be kept quiet and his strength hus- 
banded. Nourishing food should be given if necessary, 
and if there is any tendency to syncope a small amount 
of stimulants. In animals, however, alcohol certainly 
does not lengthen life. 

If the bite has been inflicted by a colubrine snake, 
salivation and paralysis of the tongue and throat will 
soon show themselves. The head should be placed on 
one side to allow the saliva to trickle out, as otherwise 
it will probably enter the paralysed larynx, and aid the 
process of suffocation ; the tongue, also, should be pre- 
vented from falling back, and at this stage the patient 
should have nothing given him to swallow, as he is 
quite incapable of doing so, and therefore the substance 
will very likely be forced into the windpipe. I have 
even found, after death, remedies in the air-tubes in 
the lungs, which had been forced there by the anxious 
friends, a circumstance which would have rendered 
recovery impossible. 

The next feature will be failure of the respiratory 
power. In the most acute form this occurs in a very 
rapid manner, the function appearing to be suddenly 
overpowered; but it is not always thus extinguished. 
In the less rapid cases the respiration fails very 
gradually, and 6is death is clearly the result of this 
failure every effort should be made to stimulate the 
lessening function. Frequently repeated affusions of 
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cold water ou the face, whilst the rest of the body is kept 
dry and warm, have a marked effect in keeping the 
function alive, also artificial respiration. In regtird to 
the uses of artificial reBpiration in aiiaUe-poicioniog, it 
may be said that though it can never restore function 
to a paralysed respiratory centre, yet it ean undoubtedly 
ward off, for a time at least, that paralysis. When 
natural respiration haa failed, it is useless to resort to 
artificial, for though most of the functions of life may 
be maintained for a eonsiderable time, yet the nnlural 
respiratory action does not return. But when only just 
sufficient poison has been absorbed to impair the respi- 
ratory fanetion, ao that complete cessation is just 
threatened, artificial respiration, when resorted lo before 
the function has ceased, may enable the crisis to be aur- 
mounted till the effects of the poison have somewhat 
pHssed off; so that the natural respiration, though very 
slight, and not of itself sufficient to support life, may be 
maintained till the natural power baa returned. The 
following is a ease in point : — 

Experiment II. 

A pariah dog, on whom tracheotomy had been per- 
formed a day or two previously, had one cubic centimetre 
of fresh cobra-poison injected Hubcutaneously. 

?2,30 P.M. Injection. 

12.33 P.M. Thirty ouhic centimetres of solution of 
caustic potash, containing one gramme of the alkali to 
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six cubic centimetres of water, was injected through the 
cannula of the syringe which had not been removed. 

12.45 P.M. Salivation. 

4,16 P.M. Not able to stand. Respiration very faint. 
Artificial respiration by bellows and cannula through 
the tracheal opening eommenced. 

5.3 P.M. Breathing by artificial respiration almost 
' entirely. 

5.50 P.M. Satoral respiration stronger. 

fi.lO P.M. Artificial respiration stopped, aa the 
natural was sufficient to support life. 

10.10 P.M. Able to get off couch and walk about. 

The animal completely recovered. 

Here, through the alkali having been injected through 
the same channel as the poison, and soon after it, hut 
a small quantity of poison was absorbed, artificial respi- 
ration was resorted to before natural respiration had 
stopped and only to aid it. The artificial respiration 
was constantly interrupted, to set; that the natural respira- 
tion was still performed, so that all that was done was 
to assist the failing respiratory powers, not to supersede 
them, and the animal's life was saved. A result like 
this cannot be often looked for under the natural con- 
ditions of poisoning, as every detail was here arranged 
beforehand. Great importance must be attached to the 
fact that the tracheotomy was performed previously. 
But the case shows that every effort should be made to 
assist the failing respiratory powers. When natural 
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respiration, however, has completely ceased, thongti 
the circulation can he maintiiined for a long time by- 
using artificifil respiration, I have never seen the least 
return of the natural function, though I have tried 
peraeveringly, both in cobra and daboia poisoning. All 
our efforts, therefore, must he directed to maintaining 
and aiding the natural function, as this, once completely 
extinguished, cannot be restored. Artificial respiration 
by bellows and tracheal cannula is far superior to mere 
movement of the arms. But in resorting to artificial 
respiration care should be taken not to overdo it. 
Thirty strokes a minute is the extreme limit that should 
be reached. 

After all, we can but seldom hope to achieve much by 
any method after the symptoms have appeared, yet cold 
affusion and artificial respiration by the Sylvester plan 
of moviug the arras, a little advantage may be gained 
in the slighter cages. The other method referred to 
requires too elaborate arrangements to be often available. 

In regard to remedies, though I have tried with care 
every one that has been brought to my notice, and they 
have been very numerous, it is itopofisible to exaggerate 
the uselessness of each of them. 

In the prolonged cases of viperine poisoning, where 
symptoms of heemorrhage supervene, it is usual for them 
to appear within sis or eight hours after the infliction 
of the bite. This condition is most serious, death 
usually resulting, even though it may be as late as the 
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second week. But recoveries have been recorded even 
in severe cases, showing that no change incompatible 
with life haa occurred. It is evident, from the history 
of these cases that death is due to the loss of blood, 
and it would therefore be clearly the indication to 
prevent a fatal result from this cause to transfnse from 
time to time a smuU quantity of fresh blood to replace 
that which has escaped from the vessels. The great 
muscular weakness which is developed in acute oases of 
viperine poisoning, affecting especially the heart, would 
render any attempt to make the patient exert himself 



In the chronic form of poiaooing seen after the bite of 
the BungaruB fusciatus, nothing at present can he said 
as to its treatment, though every effort should be made 
to support the strength of the victim. But the fact of 
its occurrence so ioog after the receipt of the injury 
adds much weight to what has already been urged as to 
the importance of early and complete excision of the 
wounded part in all cases of poisonous snake-bite. 

Closely connected with the subject of treatment is the 
nature of the means that can be employed to prevent 
loss of life in India from snake-poisoning. Foremost 
stands the possibility of destroying the noxioua reptiles 
themselves, and the use of rewards in aiding this pro- 
cess; and as ditFerent opinions are held on this subject 
it may he advisable to review the arguments that may 
be employed. Against the system of granting rewards 
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it may be urged — (1.) That the Dumber of poisoiions 
snakes in the country is so enormous that it is pracii- 
cally impop'sible lo lessen them if the whole revenue of 
India he used for the purpose. (H.) That the snakes 
chiefly inhabit the jungles, where it is very difScult ta 
attack them, and that it is only wheo natives go into out- 
of-the-way places that they incur the risk of being bitten. 
(8.) That the practice of giving rewards for capturing 
snakes, instead of diminishing the number of snakea 
would tend to increase ihem, as men would take to 
breeding snakes for the rewards instead of catching tiiem. 
The number of snakes in India must, in truth, be 
enormous, hut we have no grounds for forming the 
slightest idea as to what their number may be, and 
therefore there is no evidence, one way or the other, 
whether they can be exterminiited or not. Large suma 
have been disbursed in certain districts with little 
effect, hut in other cases a distinct diminution in mor- 
tality has occurred. But it should be stated that 
often large amounts have been disbursed without any 
safeguard as to whether the rewnrd was given for 
poisonous snakes only. I have known rewarda in large 
numbers paid in a district for the harmless Lycodon, 
and I am by no means sure that the disbursing official 
was, in the end, convinced that the object of his perse- 
cution was harmless. Still, in another district where a 
perfectly competent officer supervised the distribution, 
the snakes were brought in in undiminished numbers 
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■whiJe the reward was given. It is, of course, likely 
that they were brought in from gruater distauces, as no 
reward was given in the surrounding districts. On this 
subject, therefore, there is not suflBcient evidence. But 
universal experience shows us that when man has 
earnestly striven to extirpate a noxious animal he has 
always succeeded. Deaths from snak(;-bite used to be 
common in Europe, ihcy are almost unknown at present; 
and the same thing may be said of North America. 
Wolves are now exceedingly rare in Southern and 
Eastern Europe, where they used to constitute a public 
danger. It is only amidst a passive population that 
peats of this kind are tolerated. 

That snakes are most frequently found in jungles and 
similar places is of course accurate, but that natives arc 
bitten there is certainly not true. The most striking 
feature in the statistics of death from snake-bite is the 
exceeding frequency with which women are bitten. Thus, 
in Bengal, in the lust year for which I Lave the detailed 
Blatistics, 2,155 women were killed, for 2,0i0 men, and 
no less than sixteen percent, of the deaths were of 
-uhildren under ten years of age. In other words, the 
home-staying portion of the population suffered as 
heavily as those going abroad. But nearly twice as 
many persons were bitten during the night as during 
the day, showing still more clearly that the cahmiity 
takes place, not in the jungle, but actually in the home. 
The mortality from snake-bite in India does not depend 
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upon the snakes in tb« jungle, but the presence of thaaa 
reptiles amongst the very people, who Cfike not even the 
ordinary precautions against being bitten. It is the 
indifference of the people to tbe presence of these 
enemies in their very midst that produces the fearful 
loss iif life in India. Tho toleration accorded lo snakes 
is simply incredible. A native, to my koowtcUge, bas 
allowed a poisonous reptile to escape that had fatally 
bitten a member of his family. The attitude of the Indian 
peasant towards poisonous snakes may be described as 
that of passive toleration to avoid their active enmity. 
Sometimes, indeed, it even goes further than this, and 
snakes are offered food to propitiate them, On this 
ground alone it would seem wise to follow up a policy 
thiU would tend to rouse ia the uative mind an idea of 
resistance and hostility. 

But may not tbe reward stimulate tbe inhabitants to 
breed snakes, and not to catch them ? Means as far as 
possible have been taken to obtain information on this 
subject. I have bred cobras, and have found it a work 
of great difficulty. If the eggs become too dry, develop- 
ment is suspended ; if they are made too moist, it is 
stopped altogether. They require, therefore, great 
attention. When the young cobra is hatched it is very 
small, very imCable, and exceedingly dangerous. A 
full-grown cobra cab be handled with perfect safety, but 
a young one, teu or eleven inches long, is so active, and 
its body is so small, that it can be scarcely touched with, 
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impunity. I have seen hundreds of cobras brought in 
for rewards, but yearlings have been very few amongst 
them. The reason is that when the snake's hole is dug 
out, the cobra with the long body can be readily seized ; 
but the young one, which can turn round in the smnllest 
space with the greatest ease, is generallv allowed to 
escape. The fact that yearlings are seldom brought in 
for the reward is conclusive evidence that it docs not 
answer to breed them, for no one would seriously urge 
tliat the breeder would keep them for a long time before 
producing them. 

Taken altogether, then, it would seem wise to adopt 
a moderate system of rewards ; but attention, of course, 
siiould be paid to every detail that can add efficiency to 
the soLeme, and lessen its cost. In no case should a 
reward be given except for a poisonous snake, and the 
officer in charge of the distribution should, in all cases, 
be thoroughly competent to identify all coiomon snakes, 
both poisonous and non-poisonous; a knowledge that 
can be acquired with ease in a few days, or even hours, 
if opportunities of inspecting the snakes themselves be 
afforded. It is doubtful, also, whether rewards should 
be given for all poisonous Bnakes. The Trimeresuri, 
for instance, are not very dangerous to life, and perhaps 
no advantage would be gained by including them. The 
snakes in the front rank of those offending, probably in 
the order of their danger, are the Uobra, thu Bungarus 
cceruleus, the Echis caiinata, the Daboia russellii, the 
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BtiDgaruB fasuiatus, sod the Ophiophagus elaps, and 
rtiwards should only be given for these. The above 
arrangement ia, of course, one of probability only, as 
statistics throw little or no light on the matter. 

Great attention should be paid to the conservancy of 
small towns and villages. In large towns public opinion 
is already awake to the iDJiiry inflicted by jungle being 
allowed to grow up around dwellings; but in viilages, 
naturally, but little attention is given to a detail of this 
kind. A few holes stopped, and a few bushes cut down 
iu every village, would diminish immensely the hiding- 
places of these pests, and exactly at the spots where 
they do most barm. 

That municipahties have in many cases undertaken to 
give rewards for the destruction of snakes is a sign of 
great hopefulness. 

The most stringent system that has jet been devised 
to exterminate pests is undoubtedly that of requiring 
the inhabitants of an infested district either to present 
a certain number of the proscribed animals each year 
or to pay a sum instead, the amount thus obtained being 
devoted to the purposes of extermination. It is difficult 
to see how any animal, however prolific, could withstand 
a persecution of this kind. But, of course, a scheme 
like this presupposes that the inhabitants should clearly 
see that it is their real advantage that is being con- 
sulted, and that ihey have no reluctance to destroy their 
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Another consideration to be regarded is, whetber there 
is any special season in which snakes can be destroyed 
with advantage. In the cold weather the reptiles are 
torpid, and do little or no injury; but from March to 
September the loss of human life steadily increases. 
Therainy season, commencing at the end of June, driving 
them from their holes, naturally increases the mortality 
greatly. It might, therefore, be assumed that the rainy 
season is the period when they should be chiefly 
attacked. But if we study the natural history of the 
cobra, we shall find that the female usually lays her 
eggs in July. The great aim, therefore, should be to 
destroy as many of the reptiles as possible before the 
eggs are laid, remembering that every female captured 
then is equal to very many later on, and that vipers, 
which, of course, bring forth their young alive, are even 
much more prolific. The months, therefore, of May and 
June, and part of July, are those in which the destruc- 
tion of snakes is Ukely to be attended with the greatest 
results. This would, in fact, be inverting the policy oi 
a " close season," which has been found so successful all 
over the world in favouring the production of game. 

The amount to be paid for each snake must clearly 
depend upon the cost of labour locally. Practically, 
but little difficulty can be experienced in determining it, 
as an insufficient sum will have no result in causing 
snakes to be brought in. But the effect of any system 
Bould, in regard to its ultimate success, not he ascer- 
11 
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taitied at onoe. In this, as in most other things, a 
policy to have any effect must be persevered ia. Seasons 
fluctuate greatly, aud though, of course, aTcrages most 
show in tho ond whether progress is being made, yet 
increased accuracy in registration together with the 
varying nature of the climate, may prevent the result 
buing speedily manifest. 

It is sometimes stated that the loss of life from snake- 
bite in India ia exaggerated by the neighbours being 
induced to return cases of murder as dying from this 
cause. But it should be remembered that in all cases 
of supposed snake-bite, the body is brought for exami- 
nation to an English official, and the circumstances 
undergo close scrutiny; whereas, if the death were 
reported as being of a more usual nature no investiga- 
tion would fotiow. It is hardly likely that murderers 
would assign a cause which would at once challenge 
inquiry. I have examined many bodies of persons 
BuppoBed to have died from annkc-hite, and in all cases, 
either from the blood, or from the wounded place 
itself, by macerating it in water, I have obtained suffi- 
cient poison to produce all the symptoms. Besides, as 
stated before, the appearances are quite characteriHtic. 
There is no reason to suppose, therefore, that the loss of 
life is in the least degree smaller than is represented. 
But in regard to loss of property from destruction of 
cattle and domestic animals, immense though it is 
reported to be, it is probably but a small part of that 
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which really occurs, for the peasant has no motive to 
report his loss; he obtains no compensation, and a visit 
to a thana would be naturally looked upon as a dis- 
agreeable task ; and so the loss is borne in the silence so 
characteristic of the race when in adversity. 
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Acceleration of respiration in Bungarus-poisoning, 96. 

Acceleration of respiration in cobra-poisoning, 33. 

Acceleration of respiration in daboia-poisoning, 73. 

Acids, effect of, on cobra-poison, 131. 

Acute poisoning by Bnngarus, 92. 

Additional poison-gland in Daboia, 113. 

Aeration of blood and daboia-convolsions, 68. 

Albuminoid nature of snake-poison, 135. 

Albuminuria in Bungarus-poisoning, 99. 

Albuminuria in daboia-poisoning, 63. 

Alcohol, effect of, on cobra-poison, 130. 

Alcohol, in treatment, 150. 

Alkalies, effect of, on cobra -poison, 132. 

American snake-poisoning, 108. 

Amphibia under cobra-poisoning, 15. 

Amphibia under daboia-poisoning, 63. 

Amputation in snake-bite, 144. 

Analysis of cobra-poison, 119. 

Antiseptic agents, effect of, on cobra-poison, 126. 

Appearances, microscopical, of snake-poison, 119. 

Appearances, posUmortenif in cobra-poisoning, 15. 

Artificial respiration in treatment, 152. 

Australian snake-poisoning, 106. 
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Birds, effect of cobra-poison on, 9, 15. 

Birds, effect of crotalas-poison on, 109. 

Birds, effect of daboia-poison on, 58, 62. 

Bite, pain after cobra, 11. 

Blood, effect of cobra-poison on, 42. 

Blood, effect of daboia-poison on, 76. 

Bangams cGemleas, effects of poison of, 100. 

Bangams fasciatas, chronic poisoning bj, 93. 

Bangams fasciatas, effect of poison of, on nervous sjatem, 96. 

Bangams fasciatas, effect of poison of, on respiration, 97. 
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Carbolic acid, effect of, on cobra-poison, 127, 131. 
Chlorine, effect of, on cobra-poison, 127. 
Chronic poisoning bj Bangams, 93. 
Chronic poisoning by daboia, 76. 
Chemistry of snake-poison, 117. 
Circalation, effect of cobra-poison on, 38. 
Circnlation, effect of daboia-poison on, 74. 
Cobra-bite, description of, 136. 
Cobra-bite, pain after, 11. 
Cobra-poison, effect of, on amphibia, 9, 15. 
Cobra-poison, effect of, on birds, 9, 15. 
Cobra-poison, effect of, on blood, 42. 
Cobra-poison, effect of, on secretion, 41 . 
Cobra-poison, effect of, on the circalation, 38. 
Cobra-poison, effect of, on the nervoas system, 22. 
Cobra-poison, effect of, on the respiration, 33. 
Cobra-poison, effect of, on the temperatore, 39. 
Convalsions in cobra-poisoning, 36. 
Conynlsions in daboia-poisoning, 68. 
Compalsory destmction of snakes, 160. 
Conservancy of towns, 160. 
Crotalas poisoning, 108. 
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Daboia, additional poison-gland of, 113. 

Daboia-bite, local effects of, 64. 

Daboia-poison, effect of, on amphibia, 63. 

Daboia-poison, effect of, on birds, 58, 62. 

Daboia-poison, effect of, on lacertilia, 62. 

Daboia-poison, effect of, on nervous sjstem, 65. 

Daboia-poison, effect of, on respiration, 72. 

Daboia-poison, effect of, on secretion, 76. 

Description of cobra-poison, 118. 

Description of cobra- wound, 136. 

Destroying snakes, reward for, 155. 

Destructivenoss, order of, of snakes, 159. 

Differences of symptoms of cobra and daboia poisoning, 81.. 

Distribution of Bungarus fasciatos, 84. 

Dried cobra-poison, 118. 
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Echis carinata, effects of poison of, 103. 

Efficacy of ligature, 147. 

Excision of poison deposit, 143. 

Excursus, respiratory, lessened by cobra-poison, 34. 
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Failing respiration, treatment of, 151. 

Fang of cobra, 115. 

Fang of daboia, 115. 

Ferrous sulphate, effect t)f , on cobra-poison, 127. 

Food of cobra, 114. 

Food of daboia, 114. 
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Gland, poison-, additional, in daboia, 113. 
Glosso-laryngeal paralysis in cobra-poisoning, 81« 
Gk>ld chloride, effect of, on oobra-poison, 130. 
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HsDinorrhage in daboia-poisoning, 77, 80. 
HsBinorrhage, treatment of, 154. 
Heart, tetanns of, in cobra-poisoning, 39. 
Heat, effect of, on cobra-poison, 123. 
Heat, effect of, on daboia-poison, 70, 125. 
Hydrate potassio and cobra-poison, 132. 



Incision, necessity for, in snake-bite, 142. 
Incubation in poisoning by Bangams fasciatns, 94. 
Insolubility of cobra-poison in alcohol, 131. 
Interval without symptoms in cobra- poisoning, 43. 
Intestinal tract, effect of cobra-poison on, 41. 
Iron sulphate, effect of, on cobra-poison, 127. 
Irregularity of respiration in daboia-poisoning, 73. 
Irritability of nerve, effect of cobra-poison on, 28. 
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Kidneys, effect of Bungarus-poison on, 99. 
Kidneys, effect of cobra-poison on, 41. 
Kidneys, effect of daboia-poison on, 78. 



Lacertilia, effect of daboia-poison on, 62. 
Ligature, efficacy of, in snake-bite, 147. 
Ligature in snake-bite, 139. 
Local effect of Bungarus cceruleus poison, 103. 
Local effect of Bungarus fasciatus poison, 95. 
Local effect of cobra-poison, 17. 
Local effect of daboia-poison, 64. 
Loss of life by snakes, 162. 
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Hercnric chloride, action of, on cobra-poison, 130. 
Hetallio salts, effect of, on cobra-poison, 129. 
Microscopic appearance of snake-poison, 119. 
Mongoose and cobra, 114. 
Motor nerves paralysed by cobra-poison, 23. 
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Nature of snake-poisons, 117. 

Nervous system, effect of Bnngaras-poison on, 96. 

Nervous system, effect of cobra-poison on, 22. 

Nervous system, effect of daboia-poison on, 65. 

Nitrate of silver and cobra-poison, 130. 

Nitric acid and cobra-poisoD, 131. 

Nitric acid and daboia-poison, 125. 
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Order of destructiveness of snakes, 159. 



Fain after cobra-bite, 11. 

Paralysis of motor nerves in cobra-poisoning, 23. 

Paralysis of respiratory centre in cobra-poisoning, 32. 

Paraplegia in cobra- poisoning, 29. 

Paraplegia in daboia-poisoniDg, 71. 

Period of incubation in Bungarus-poisoning, 94. 

Post mortem appearances after cobra-bite, 15. 

Potassa and cobra-poison, 132. 

Potassium permanganate and cobra-poison, 128. 

Potassium permanganate, treatment by, 129. 

Primary convulsions in daboia-poisoning, 68. 
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BawTffanake poison, effecc of. 106. 

Recovery after cobra-poisonin?, 44. 

Eesemb lance between cubra-poiaoning and ^sao-Iarvngeal para^ 

Ivgis. 31. 
Bespiradon. artificial, isreacineni: br, 152. 
Bespiradon, effect; on. of Bumrama-paiaon. 'J7. 
Bespiranon, effect on, of cobra-poi:K}n. 44. 
Bespiracion, effect (}n. of •labuia- poison. 72. 
Beapiratory centre paralysed by cobra-poiaon. 32. 
Beapiratory irregrilarity in daboia-poiaoningj 73. 
Bewards for deatmction of snakes, 155. 



Salivacion in Bnngams-poiaoning, 'J9. 

SaliTation in cobra-poiaoning, 41. 

Salts, metallic, effect on cobia-ptnaon of. 129. 

Season for deatroyin;? snakes, 161. 

Secretion, effect of cobra-poiaon on, 41. 

Secretion, effect of daboia-poiaon on, 73. 

Silver nitrate and cobra-poiaon, 130. 

Sites of snake-bites. 138. 

Sodium hyposnlphite and cobra-poiaon. 127. 

Special senses, effect of cobra-poiaon on, 40. 

Specific gravity of cobra-poiaon, 113. 

Stmctnres in anake-poiaon, 119. 

Strychnia, effects of, 2S. 

Suction of wounds, 150. 

Symptoms of Bungama-poiaoning, 92. 

Symptoms of cobra-poisoning, 11. 

Symptoma of daboia-poisoning, 59. 



Tannic acid and cobra-poison, 130. 

Taate of cobra-poiaon, 118. 

Tempefatnze, effect of cobra-poiaon on, 39. 
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Temperatme, e£Eect of daboia-poison on, 75. 

Tetanns of hearfc in cobia-poisoning, 39. 

Treatment bj alcohol, 150. 

Treatment bj potassinm permanganate, 129. 

Treatment, local, 148. 

Treatment of cbronic colnbrine-poisoning, 155. 

Treatment of hsDmorrhage, 154. 

Treatment of symptoms, 150. 

Time, changes produced in oobra-poison bj, 119. 

Time required to kill bj snake-poison, 112. 

Toleration of snakes, 157. 
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Use of rewards for snakes, 155. 
Uses of poison apparatus, 118. 
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Weakness, muscular, in daboia-poisoning, 80. 
Women frequently bitten by snakes, 157. 
Wound inflicted by cobra, 136. 
Wound infficted by daboia, 80. 
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Zino chloride, effect on cobra-poison of, 128. 
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Microscopic Fungi. Illustralcd wilh 269 Coloureil Figures liy T. E. 

Bowerby. ¥i!Vn Edition, Revised and Enlarged, wilh Appendix of 

New S]>ecies. Crown Svo, 6s. 
Handboolc of British HepaticK. Containing Desctiplions and Figures 

of the Indigenous Species of Marchantia, Jungermannia, Riccia, and 

Anthoceros, illustralcd. Crown Si'o, 6s. 
Our Reptiles and Batrachiana. A Plain and Easy Account of the 

Li/anls. Snakes, Newts, Toads, Frogs, and Tortoises indigenous to 

Crt-at liriiain. New iind Revise! Edition. With OriginEkl Coloured 

Pictures of every species, and numerous woodcuts, crown 8vo, 

6s. 

F. C. DANfEI-'S. 
Repart to the Secretary of State for India i 

Portuguese Records relating l" '"■* "--- ' 

IhL' Archivik (III Torrt' dc Toml'o, n.nn uie rui^iic i_jiL>r,iriE 
and Evora. Royal «vo, sewed, 63. net. 

A-£r. A.J. D. D'OKSEY, B.D., A'.C. r.O.C 
Portueniese Discoveries, Dependencies, and Missions it 
Africa, with Maps. Cro*n 8vo, 7s. 6d. 
Contents. 




Grtat Redueiwns in this Catalogue 



Ret,. H. R. HA IVE/S, M.A., AiUlkar a/ " Music aarf Merah." 
Sir Horell Mackenzie, Physician and Operalor, a Memoir, cximpileJ 
and edited from Privale Papers and Personal Reminiscences. New 
Edition, with Portiait and copy of Autograph Letter frmn ibe Queen, 
crown 8vo, 35. 6d. 

Contents. 
FiHiiilr Tree. Private PnKtioe. The Respite. 
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HOWARD HENSMAN. Speda! Correipandeal ef the "Pioneer" 

{A/Zaiaiail) and Iht " Daily Nems" {Lo»dan\. 

Tbe Afglian War, 1S79-80. Being a complete Narrative of the Capture 

of Cabul, the Siege of Sherpur, the Bailie of Ahmed Khel. Ibe March 
I0 Oindahir, and iho 'lefeal of Ayub Khan. With Maps, demy 8vo, 



m to Ibe lacu maitiano'I. Crodlbilltj lulsh' Iw cqnturnat wltb iaoorraot deduclloiu. 

la all nspecli. Mr npntmin rnjoje 1 sIdsuIm idii,nU)i(i> dnrlog (ha flratpsn of Uw 
war, f(i( he wii« ihs oBly npsclaJ corrtspondoni who secompantact iha roPcB whicli 
JBftWtlHl'oulnJ AIL Kheyl In Bopwmbar 1B79. Ono nf Ihe moiit tnleroBUng ponionK or 
(lis book is Ibtt which di»crlbei tho marcb at Sir PrwlpHck Boberu from Catiul to 
C»diitasr. Tne deacriplloa or the Ualnind dleiBler Is gtrcn witb oomblned clctmen, 
iplLully, and powBr, Mid will be read Willi 1' " 



I : 

^^1 a, oonturj by the puhlication of a new odition ot Sir John Horaohel'i l-opular Lra^m 

^B oa SdruW. SnloKti. m 1S61, ipectruin analyili, u applied to th« hwonly bodln, 

^H Ml rafEned to u > povlbllity ; nnw JC Is nut only ai> soeompllihed (wiC. but the 

^H analyali ot tho gnaim conlilaed in th« «nif hu iod to tbe diseorerj ol one <a Utem, 

^H bBKum, upon the earth. Some ot the lectures, auch ai that on light, are practically 

^H papular trentlKa on the parUoular iubjoob to which they reler, and ean be read irtlh 

^H ikvaBtage even by adiwined atadenta."— I'Ae Wulmaialer Rmew. 



SIR JOHN F. W. HERSCHEL, fliirt., K.H., &'c., Memh^r of 

Ihe ImlilHte of Prime, ^. 

Popular Lectures on Scientific Subjeirts. New Edition, crown Sv. 



For the Reduced Prices apply to 



oj Miisrs W. H. Allen &- Co.'s Pul'lications. 

REV. T. P. HUGHES. 
Dictionaqr of Isiam. Being a. Cyclopedia of the Doi 
Ceremonies, ami Customs, togelher with the Technical 
Terms of the Mnbauimatlan Religion. With 
royal Svo, £%. M. 
" SuDh a wurk Ab this has lontf been needed, imd i t woul 
betuir qonlTfind \a preparo 11 tliuD Mr Hogb^K. HIb ' Kole 
•tliioh l«d eilltloan hue appearod, hava proied drpWoilly t 
npocla}ly En India, and his lon^ ramlllaiity wELti the tenoli 
has ptncnl hlin la Itae best poBBlhle posULon ft 



IndlUoD sad Inlerpnttatloti. ltd superblL , ..._, _, 

dintrlna and mutual practloiw, bag been acconipllBtaAil 
dtmtonarr nlll have fu place among the r- — -' — -' 



Dkliomuy a/ Mukaniiiiadii 
otea on Muhanunadaiiisin, by Rev. T. 

revised and enlarged. Fcap. 8vo, 6s. 
'' Altogether an admirable lELTle book, tt aoTa\ 



larn librarr of worm on the sabiBot. Tho book might well be called 







I 



thoqgh Ibejr are not miBiIonarlea, and have no Intention of labonrCngamooBBt Maham- 
madans, or cansortEng wEth them, ouxbt to liave al leaBt as uucli knowledgii of tlie 
nyalBPi na can bemnal rsadEl; acqnlred, nibha ver; little carefol study, from tfali uas- 
|ql IraallBB."— ?■*( Rrtari. 

SIR W. HUNTER. 
Ben^ MS. Records. A Selected List of Utteis L 

Revcnne, Calcutta, i;S2-tS07, with an Historical I 

Analytical Index. 4 vols., demy Bvo, 305. 

A Statistical Account of Bengal. 2 vols., demy Svo, £,b. 
Any BookitUtr at Heme and Abroad, 



Great Ri-'iiuclwns in t/iis Calahgut 



DR T.I LBOTT, ami others. 
Keble College Sermons. Second Serk-s, 1877-1888, c 



I 



•\f KHiU CoUiBf. Oxfii 
svldcnCly mn- ' — 

itpliituiv] Md 
Chwrh Tiaur, 



dilHcuIty is 



I.' — J(omftn7 1'ust. 
hftt • aeDSna lime thoutrhUuUy pig 

— 'A^btilariN^ bla Wardcnahjp jn .x'jnuito f^nt^nea m «t 
ford, ISn.iaW. The Bermoiia ore Fmah and vIeotuus in I 

.. . ._ n iiTsiiohBM who HDw nwroughly in touoh with tliHir , . 

ilHllsDai. uid wtM itenenmy with taacta uubeueiB and skill ^rapiiled witii Ibi 
>pliitl»l Md InMltBCIoa] dllHcaleieH beaattlng noiriidafa the UnlvL-ralty ' 

G. //. KIN-iHAN. 

A Handy Book of Rock Names. Fcap. Svn, 45. 

■ ■" ■ ■ iry dutul JitUe book to k1] practical Kto- 

lu readlnu Htuaeut HI [--■ - ""■ ^-..^ —...-■. - . .. 

Iputtratt _ ... . ._ . 

■tyled t)eri*ai«. Duis'b termlnaUou or tflc bos bean moat geoenlly 1 
by Ura wtbor, but he hu oho clTea the ifa terinlutl«ia lor thou tbkt UkE Onl. 
Ilw book will be inirchnsed, lor It muEt be had. by every ^eoloidBt : ud u {>■ do b 
■ohU. [t Hill (onn B coaienlent pocket eompHiiDn for tbs bibd wbo woila orerltlj 
•Bd iiniirr)'. "— A<(i«lnr Sriraa Sreiot. 

KEC. F. G. LEE. D.D. [Vicar of AH Saints, LamidtJi). 
The Church under Queen EliEBbetb. An Historical Sketch. By Ket. 
F. I.;. Leo, U.I). (Vicar uf All Saints', lambelh). Second Edhkn. 
Crown Svo, 7s. 6il. 
■*Thflr« ifl the tftnw iilctareaiueneee ol detail, the same vigDroui denunpiatioiL, Ibc 
■uua gruhia powsr, wliidl mwle tba sirlier book pluunt reading even to Busy Kb* 
ree luwoly with ita tonu nnii objeot. . . Dr Lee'a strength lies in ven rniUt 
riptlon.-^*(r. Biid iivmn. 

' " ' ic book. Thrt it is (nwerlnliy written ae 
would tor a iUDU«Dt diapuip. "-- JTarmJsf 



deHllipUon.''^'«lr> Biid ijverin. 

" Ihla ia. la mauy wu] 9, a iwDsriiabI) 
one aoquiUBteil n ilh Dr U»'s ligoiuu j st 



be Hpccudy laleriataiB to atDiunta 
10 ikRsent UHKuent. It deald with uk 

., — ta 9|dfitualisDi. Thi: iDlfodoctian p 

fOTBoa ctf uagie and divinaliod wl^cb hare obtwited era: 
— *-" — " —• ■ — •■"—■-id ananula ol apwrilia 

a ot bealiiic- Hr Lc«ev j ._ ^»...^, _^. 

ih tbwiandn«iiita< inoorpbilinapliy,' and frv ■«■« Baapl* 
— i^ ■■'"] ]■ --■■ ■■- ■— " — ■ ' r^ -" *--- - 1 'li lii I'lj 

" Bun w* ban gbiMUy ^atlB» nlwE. ahidi baUam* in iiiriiiMaliiial naMNBai* 
liB wdOMM a* ■pbsMaaol the la&h that Hill thai. Di Lee & a hud MUk ^ a 

vkonMl iwit hlla». w«k a ilahlaiaia tiaaiiija|i« tor yow PaiaiiM amk TUmiI 

lUk Md (bA lite tolk. Hid B set abnaaneati^r tti^ »«:•<■ IbiB ban a fccMi 
wonHpol Ihand Sdf. A4 tar 'Ike pnvm iaima and ^Uy rjaiiMM lahHhw 
aiaar rubUG Kiiliea ao*' ■■■^ yaln aaAic oae of to Ihrsia dDCRdlt ^aa aai^ (!«•■ «l 



/trr ^Af Rtdiutd Prues apfly t» 



! IV. //. Allen &' Co.'s P^Mkations. 



COL. G. B. MALLESON. 
History of the French in India. Ftom Ihe Founding of I'oniUcherry 
in 1674, to ihe Capture of that place in 1761, New and Revised 
Edition, with Maps. Demy Svn, i6s. 



, w»n(d by Iha Enal India (lompttnj 

B BJuriil] tho wtlter'B BrBtbolrt plnnge 
oofl within Wa reuch. HUBWinnnow 
HlnklEjt. With B koenar IniliUt Into 



1 the Indian Seas. Ntw 

belplonly Irom Idobo, Karlkil, wA rondloherry, »Ula the PrsDOta sre rallng'iill ov"t 
NelIgherrlaB."nimyl>B^le4nit Vtma tbiB moJeiL vuI^ddio. Colonel Millevm Tn nlatja 

Inlcrpstlng, conbtlnH manj leaionH. II is vrriltfln In t. BiylD Uai nlll bo popular willl 

L " ItBirlkDi onsu Itai licullhlni; tin ban yi?tdono. Soarchlng. )>8l uuy, tils pen goea 
I Iritb unftj^^DR power throogli the miliiary nondew ot * hundred ypere, coiaiewlng 

' History of Afghanistan, from the Earliest Period lo the Outbreak of ihe 
Wat of 1878, with map, tlcniy 8vo, l8s. 
"The nsine of {jOlonol lEelleaan on iha Uile-piiKa at iDy liiiioriciil Tork In tslnilon 
tolndleorthenBlghlHinrluK SuB'h '■'— • '■-■'■ '— "■ 



Bu bli rqnnl. In Imbuing Cbeiia ilnioiil torsotli^ b«.tlle-Brldii with frcHh InteiHt nml 
■"Witty tar Iha EDgllsta rudsr, he la n-openlnn ons ot the ai«C Imporlinl clmpierB nl 
■ aiiTopHui lIlBlory, whiob do provloiui Engllsb writer hu rnado bo inlereaUng taA 
T tattrucltvo w ha has aDCCaeded In doinn In Ihla volume."'— JcadBBir. 

I Ambushes and Surprises, being a Oescripiion of sooje of the most 
■ famous instances of the Leading in'o Ambush and the Surprises of 

Armies, (torn the time of llnnnlt^l lo the period uf the Indian Mutiny, 
with a portrait of General Lord Mark Ket, K.C.B-, demy 8vo, ids. 

Any Botikseller at Home and Abroad. 



Great Rfdtidions in /his Catalogue 



JAMES IkVIN LUPTON, F.X.C.V.S., aulher of "■ The Exttrnal 
Anatomy of the Hevse" 5f!. 
The Horse: as he Was, as he Is, and as be Ought to Be, with 
ns. Crown S™, 3s. fid. 



T. MILLEK MAGVIRE, M.A., LL.D. 
Ameiitan War— Campaigns in Virgioia, 1861-2, wiih Majis. Rot>I 
Svo, impi-r covtrs, 3s. 6eJ. 

MRS MANNING. 
Ancient and Mediteva] India. Being the Ilisiniy, Kelson, Lam, 
Ot;>lc, Mnnneis and CiiEtiims. Language, Lileralure, Pcieliy, Phikr 
so|ihy, Asltonomy, Algebra, Medicine, Architecture, Manuracturei, 
Ctimnicrce, Sc, of Ihc Hinrtus, taken from Ihcir Writings. Wi* 
llluslrnliuns. z vols., demy Svo, 30s. 
IKV/NG MONTAGU {late Special War Corresfioiu/e»l " Illuslialcd 
LeadoH Ntvis "). 
Cami and SCndio. lUuitiated by the Author. New Edition. Crown 
8vo, 65. 
" llin nnln>iitcd pugo and skclohes hsve n more Itun cphemenil Intenst, inl 
prrisciil B iimvinn plctum oI^thB ronmudB and the nilsery ot Bountriaa nnil po|iDb>tiui 

perieiiocB ; hs ii pleawHit and iiiDu«ln(c vnan^W—DaU'g Srxn. 

•' Mr Irvinu Monl^pi'n nnmtive of his eiperionum us war uttlBt of Iho lOtilUVUi 
Londoa Keu<t durine; the Uuno-TutktBh war, thourii late In appearing, may be nftri 
wlUi IntereHt. War carrenpandcnta nnd BrtEaCa UBuaTl; enjDv 4 fur Ihare or aavntuH; 
liut Hx HontoKU appean la Ivaie revellud in dangsn wblcb amm anrtbing but ■Mr' 
able when atudlod In cold blood. Mr Uoiita^ lias much that isfntcreatine to Ml 
about the horron nf (be alnce of Karxand the praweaof ths Fair younjAnudM nit 
oommanded a troop or Banhl-Bjunike. and even seduced a Ruaalan general to her itdb 
How he gotCo the trontln iplte ot Kusalun prohibition, di«|rulHd oiacamp tollower. 

what he nw in the mumomlile lines beforo Plevna, will bo reul with ercat Intenst 
The book IB well Illustrated by many vigorous sketches, some of which an exeeedinglf 

" A brlebt chatty record ol wan, acenes.and adventures in rarioas parts ot Uw 
world-'^JioAo. 

Wanderings of a War Artist. Ulustraied by the Author. New 
Edition. Crown Svo, 6s, 

" He Uontagu Is to be aoniiratul.ited on on eminontlv nHuinhie book, whldi, boUl 
In style and matter, is above the averagu of produotiaDH In this kind."— TAs MlvrHiag 

■' This 1* an enchanting book. Equally ns writer and as artist, Ifr Irvlnir Uontainl 
l< a deliKhlfiil companion. This beaulirul and eic-plicnally iotemtinic volume does 
not byanymtans eshaust the literary and artistie achiuvcDienla of the well-knon 
• Bjmeial ' of Hid lUtuLraUA tnndo» Ncicii:~Thc DaUy Smii, 

dotes he picks up. He went throngta 1 
and some of the beMnmdlnEla the hoi 

beautiful Paris, soon by the eye of an l 

cither evagk^ratlng or underodouring tbe wi 

"The aii ventures ol UrHontaeu tm narrated vlth huounir, ■ 
reading. "—OilUBnw Uerald. 

Far the Reduced Prices apply to 



r 



o/Afcs! 



: W. H. Allen &■ Co.'s Publkatiom. 



J. MORRIS, Author af " The War in Korea," Ss'c, Ihirteea years 
resident in Tokia umier the Japanese Beard of Worts. 
Advance Japan. A Nab'tm Thoroughly in Eanieat. Wiih over loo 
Illustrations by R. Isayacia, aniJ of photographs lent liy the Japanese 
Legation. Svo, 125. 6d. 
"Mr MarriB BTidentlj- know* the countiy veil, and is a atrang beliaver in <U 
future ; biB lioak will be loand n uselul BQmnuiry or recent htstoiy, nhonndinc in sood 
.1 . — u,.-!,^ Baled with pholocripiia, of thn leading men."— Tiwen. 



. '- ts really a 



with ahaptera 



Ut the land, the) 



: Japan, » , _. _ ._ „ 

2 Industries and annamenta, and tlie arigin, IncidentB, and probable < 

umber of uieral Btatistlcal appfiodioBB, and It Ih dedicated to Hie UaJuHt}' thi 

r Morrle. who write*, of coutso, with thorouBb local knowladge, gives aver; 

:e. . . Tha vork. ivhich eonUlna a Urjn nnmber oi portraits and ^herllluBtro 



o£ only as a book to 
aebod. Hia 1 
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CHARLES MARVIN. 
B.The Region of the Eternal Fire. An Acconnt of a Journey to the 
■ Caapmn Region in 1883. New Edition. With Maps and Illuslra- 
" iwn 8vo, hnnd.eimiely bounii, 6s. 

anthority of the Kn||iiBh ITobs on the Centmi Asian QneaUon la 

. ,___ ._j__._.. _..._ >. ,_.j.j .., nprehonBivH knowledge 

" untry."— -OjrfiiMiB 



iObuKH Marvin, 
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Any Bwkse/Ur at Home and Abroad. 
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w ir\xixyvi^ .voKxrs. 




s, kad ttie Campaign of 181} 

the r.roU— Napoleon— WElling 
nd PUas. Roj-bI Svn, 21s. 



>» l'H_> pTBior Msrri^ wbieli [tr 



HtactaMB inm tt» OidMl Surw- of Jaha Rcauy Newmu 
D.IIL CknVK Sm, eft *i^ ^ 



cot. F. A. mnXTATKX. ** KJT-J,. m^s^ 

■Hkn R^«mm -fW Ooi— 1» frp wi i* B |]i]L the Ristan^ J 
-C- Bmer;. "A- Drinie. taft "C" Ttaop. Ronl H^tr ' 

Oiiliiii 111 I II f rif I T 1 1 I I r -' 

liaw. Willi 3 Mkjk, ilrni)- Svn. t«. 




With nuDff IDoanlins. S^c 







far tkt fieductd Prias. at'ph If 



of Messrs W. H. Allen &- Co.'s Publications. 



Traiislatioa of tlu /a»u>its Passiou Play. 
a Play at Oberammergau, The, wiih ihe whole Drama itnnslated 
English, and Ihe Songs of Ihe Chorus in (Jerman and Enjjiish ; 
also a Map of the Town, Plan of the Theatre, iS:c 4I0, cloth, 3s. M. : 
paper, 2s. 6(1. 

itbor ol ' Cturlcg LowdEr ' hui dgnc a real Beivlce In publishiog a ttanala- 
iFuesinQ Play at Oberamuergau,' w[tb a ileacripUod ol the utayaad short 

, J visit there in 1880. Td Ihosi: who huve airuuly aeuu it, tbis little book 

Mil ntall vUldly Chs Bi|ieriencE dI what must bu to all a luemotabla day, while to 

"— ■ ■•- -re BOidg in IBUO it ia Eimplj invaluablo. "— Urioniiaji. 

MARY A. PKATTEN. 
IC7 Hundred Swiss Flowers, with a short account of Swiss Ferns. 
With 60 Illuslratiuns. Crowti 8vo, plain plates, t23. 6d. i ',silh plales 
coloured by hami, 25s. 
, "The temptation to produce such books as thin aeama irresiHlilile. The 
lillhar feelH a want ; the want ia uuileniable. ^fter more or loaa heditation 
Feel9 bo oau aiippl; ib. It ia pleaanntl; written, and afforila uaefut liints 
lO local itias/'—^fAciiCEWi. 

A'. A. fKOCrOR. 
Vatched by the Dead, a lovin;,' study of Dickens' half.lold talc. Crown 
Svu, clulli, la. 6d. ; boards, Is. 
"Mr Prjolorhare deiotBa_muoh atudyand much iHueriioiu oonjaol 



a amall compus the result oT hi 



mipt 



Dolutlon 



t) with this oadon 



1am will bu Intare: 



) in (J 



WILLIAM PROCTOR, Slud Groom. 

The Management and Treatment of the Horse in the Stable, 

Field, and on the Road. Second t:dition, Revised and l^nljrged, 
lUustialed. Crown Btu, 6s. 






MUX r 



d [iLiadroped w 



iVJLLlAM RAEBURN ANDREW. 

Raeburn (Sir Henry, R.A.), Life by bis G real -(Grandson, William 

Raeliurn Andrew, with an Appendix comprising a list of his Works 

exhibited in the Royjl Academy, Edinliurgh. Svo, toa. fid. 

" Ut And/ew't hook, which on this oacoaion appaila to a widar pulilio, nii^eB no 

pretodca to do mare than to hrldcr tovattiar the biburanhiaal FraiEmcdta codaeniing 

Uieburn K.itbared out of variooa pobllcationa and to 'maHu them coherent Mlth a little 

neinuiil o( hia own.' Posjlbly a (nllor antl more original IpioKraphy 0( the sreateiit ot 



l&liiibur{;b I 



lolflty ol the beilni 
can be ffratatul ic 
of topo^^raptaloai 
an appenillx is a 



tated Ditaloicue oC Che IS70 exhibition of 



Any Bookseller at Home and Abroad. 



/,■. KIMMER, F.I..S. 
The Laad aad Freshwater Shells of the British Isles. IUu3ir»td 
wiLh lo Phulographs ani! 3 Lithti^raphE, containing liguru^ of all tbc 
principjl Species. Second Edition, Crown 8vo, 5s. 
"This lundBoiDelygotuplitblevoluniaBUpplleiiatoDe-tHltwtuit Ins VBry Idstciuhb 
aad tmstnocttiy miionor. Ths aoUior \a «n onthiuloHllo conGholotlat, and wriB 
.stlrslT and «b11, atul In a miniier so nmplB aad natural that we han 

-'■-mUj eduoated man will cosity utrfBrBtaod every pliraw. 1- 

—'-, which Btritiea ua moat is that every apeolsB of Britbh lUHi ud 
111 pliatographsd, and ben we have all tha photographB. natitil 
Dceas, so that the merett tjro wUI And no diffloulty In ideoti- 



ALEXANDER ROGERS {^Bombay Civil Service, A'etired). 
The Land Revenue of Bombaj, n. History of its Administratioa, Kx, ] 
and I'riJgress, with iS Maps. 2 vols., demy Svo, 305. 
Mr itonera ha^ produoed a nontinuoui and an authoritative rooorj of the lol 
£09 and or the torLunes ol the culUvatinir o1iu«b lor a [all hajr-oentiuy, togOh 




Great Reductions in this Calatogiu 
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ROBERT SEWELL. 
Analytical History of India, from the earliest limes to tlie Abolili 



'orksolUm, i^phinatoiie.Tboraton, nndHai^niao, loracoadenBedontliM 

ed to render it InUireatlng [<j the KenenJ reulw 
are aiiBlyaii and a completo history ; M thai, 

., — y coodiUon ol India, and Uio rlBd and proeiaai 

iiidia Company. For the more full eoiaprehsnaion ol those (aot»UiB aollior 

■ 1. in nddltiao to & table qI oontenta and a chronologlnil lodex, an indeite 

tha icL^o^i'apliiunl pouitlun ol the places to whiah rBlerencu t* made in blie text, bearing 

thointitnilesaridWgitudoaa frfven in Thornt«n'e 'Daiiettaer o[ India.' This will U 

(ouiid not only to aid the stndeot who la but partially araoidated wltti the map 0! 

it also hy moans of ooeaaioual acoenta to gBirfe him in tbe ordinary pro- 



For the Reduced Prices apply ti 



of A/esirs IV. H. Allen 0^ Co.'s Publications. 



f 

■^ G. P. SANDEKSON. 

^EFhirteen Years among the Wild Beasts of India ; ilieir Haunis anil 

^H HaliitB, fnim I'ersonal Ohservalinn, with an account of the MoJks of 

^B Capturing and Taminf; Wil.i Elephants. With ai full-pnge Illustra- 

^H lions, reproduced for this Edition direct from the origioal drawii^, 

^V and 3 Maps. Fifth liilition, Fcap. 4t!i, lis, 

H ■'WgBndltdirnculttabutcnttirfnigli tills intoniBtinelKiali; on almost GVer;p«Ee 

author relaM hla eiiilolta with ability and with slnaiilBr inailcBtv. ttlR ailro'niunn 
with iniii4iterd will ulTdnl U>e1y entert^nniKnt M this reider, %t,\i Inileed Ihore Is n i 
partlon 0( the TDlame which he ii llbety to wish shDrlar. Tfa» illustnitloirB odd to this 
attrutlon* ol t^ book."— AiU JfalZ Gvtiif. 

"Thia la the boat and most practlcul book on the wild (hiiud dI SoDthom niiil 
Bistern Inrliathstws hiva road, Bnddiaplafa an s^itenBlve iuv[uilntan<.-s with nUunl 
history. To tha bnveller protKiainK to vfslt India, whether ho tn a sportsriian, a 
natuiallBt. or an antiquarian, the book ullI be Invaluable: Full o[ Incident and Biiarhlhiir 
with anoodota.-— ttiafy'* Woffniiius. 

"This— ^e HIth edltlaa o( a work as cliaming to road as it is Initrutstlvc— will be 
wahxniied e<iaa'lf by lovers ol sport, and ol natural history. Tboueta h« met with and 
shot many other kinds ol wild beasts, the bnlk ol the volume, weirwritten. well illus- 
trated, and generally well gat up, deals chleBy with the elephant, the tlier, tlia bl>«n, 
.,._ . J __i .L. ...._ ... sanijnp^n_ ^.jlh enoeptlona! power* ol obwrratlon. 



?:«; 






opportunities enjoy 



entlyal 



dlr. Ltnr o( 



tagraphle details ot sportlrja adfontnres far iiurpa^'Hiii^ :i 
nafur.ll history ol the aniiaab ohiafly dealt with, htuI | . 
this real klngolbeasts, Mr Sanderson sarefullynnnit. - 
lor or apjnat him, whlcli had been repealed wii.ii,. r 



whi6h may be said tc 






-the perusal of the flrst editimi-" — /mjr^r/a£ nni/ JisfiiJic Qvfirteriv AaDtev. 

PROFESSOR SHELDON. 
The Futore of British Agriculture, how l''atnicrs may best be lienc- 
filed. Crown 8io, as. Cd. 

[uind to iil.iy the part of ■ nrophot, tiut from 
i sage counsel bow to farm abrea't ot the timi 
ana UH reony lur wnauiver may enHUD. , . . This little book l« well worth readinjr, 
and it Is pleasant to And Ihat tha frolessor by no means despairs gt the future ol 
a;nicultare in England."— jlcacfernv. 

" Wo welcome Ilia book as a valnabte contribution to out a;;rlcultaral tlteratnte. 

inrtruoL"— A'olure. 

" In this beautlCDlly printed and wetMionnd little book ProtcsHir Rheklon, ir 
his usual happy style, tiun-eys the agrioultanl Belli, and Indicates what lie thlnki 
lithe prospeet in front or the Dritldi farmer. Like a watchman he stands upon hit 
tower~aiidwhenasked,Whatof the night? he disavows not that weans In the nlirht 
but earnestly deolares that the mominx eometh apaoe. 1 
be does not believe that tha oonntry is done, and still luas ' 
Uking a wide survey, the toriaer days were beCtor than 






/. SMITH. A.L.S. 
Ferns: British and Foreign. Fourth EiUiion, revised and greatly 
enlarged, with New Figiircs, Ac. Crown Svo, 7a. 6d. 

Any Bookseller at Homi and Abroad. 



Great ReJuclwin in Ihh Catalogii 



Leaders of Modern Indosti;. liiu)^phical Sketches. 

Conlenls ;— The Stephensons, Ctarles Knight, Sir George Liiiijs, 

Sir Josiah Maaun, Tho Wedgwoods, Thomas Brnssey. The p'aiiloinu. 

Sir William Siemens, The Renniea. Crown 8vo, 7s. 6J. 

" ' LudBTa or Uodeni 1tulDBtT7' lis volums ol Intereatine MoenpbicftI Bketsba* 

the noneen of varioiu pheaeH of influBtir, compHsin^ Uie StcphenAuiB. CSiaria 

Knight. Sir Oeoigo Dunts, Bir Josiah Mawn, the *rf •■- ■"-- 



ir Wllliai: 



Wi-ditu-oodB, Thouu 






Women of Renown. Nineteenili Ceniutj Simliea. 

Conlenls : — Frcderika Bremer, Countess of Blessington, (Jcorgc EliM, 
Jenny Lind, Maiy Somcrville, George Soncl, Mary Oiqienler, l^y 
Morgan, Ritehcl, Lady Hester Stanhc^. Crown 8vo, 7s. M. 






es his biw 






BKecu^cm it ig DD 



blKT&phfciL] a ^. .. ^ .. ,_ 

" ChriiiiBii WorkcnDt thBNinetcentfaCeataiT'; 
... ^^,«=„ V. .».,u... ; NlnBtfleaOi Cflntury Slndtes." '^- '-'" "- •- 
I mote eUborite woi* of tlie two, but In d(»ji[n 1 ' 
utmllu Irom the esrllor Tolnme. Dsiiroue at lowing wliAt Ui 

— theatUhor hu pnwnleil Uiem v-berevcr faemuld "oipiLlati 
.lialr oontenipomnes." AutobiOEraphlej and Uogiaphles «rD thi 

mith Bach miterlala h&rf been Bkillally utillsod, andths rusiilt ii 



The Life and Enterprises of Ferdinand de Lesseps — The only full 
and Coinplelc English Account of. New Edidon. Revised, ami 
btoughl up to the time of his death, with Porlinit. Cruwn 8vo, 7s. fid, 



"A very comprohenBivD life of Ferdinand de \xMKvi has 
Bamott Smith, who hu alrusdj- proved bla Bbiuty as a. faithlu _ 

vlcOtadca. ThlBbIotrrDph'er]audBbiitB('hie\csicntB. TheTachTct'i 
, ., ....,L_,..j,„^j,|T^|j project » re eUborately Bet forth 



1 M. do Lamfpiv' 
produced by a 



to which all leaden Im 
wbleb to peoiile QDt rc3 
IfartMi.itlerSeuicni!. 



Bt bave appeared unUBually coiiipUca' 



ARTHUk PENKHVN STANLEY, D.D. {Dean 0/ Weilmimla-). 
Scripture Portraits and oiher MisceUanies collected frotu his Published 
Writings. By Arthur I'eiirhyn Stanley, D.D. Crown Svo, gill lop, 

Chilian teiwher».'-CAni«&CTs'« EMc^tluymlia. 



agitated that tlnii 



'>U.1S70), and they fanilah a 
coQtroiQrslcs which tatvi 
hu Mhieved in fti day a 



t IV. H. Alki, 6- Co:s Puhlmlions. 



E, IE. mMEKVILLE ami MARTIN ROSS, THE AUTHORS 

OF " AN IRISH COUSIN." 

Througti Connemora in a Goveniess Cart. IlluslialiH! by W. W. 

Russell, iVimi Sktlcheii by Edilh tE. Somerville. Cruwn 8vci, 3s, 6ci. 

"Thi^ nuiLnt Borioiuncsa. the tree niid houti fan, tbod; huuionial Uiia namUvc. 

ntB uhanuingij bright «itl Bttraotlvo. "— H'nrM, 

'■A brlEtat and titMijnaruttvs of twd ladlee In Connemira wbo prulerrul Indu- 
pondenee Md ■ mula to •odoty and a mall au. 1'heir aimulc story !■ dlvortliijcly 
toW."— riWM. 

" TU« dBllKhtlul *llclerne« gf mounlain, pout bo([, aiid heathur. and iH that ttiey 
aabi and did, an irraphlcKlIy duBcribi^ in tbia abatty and iivtnui]t;l> readatile vc^ud^u." 

" Sketdiea oMriEh Lite, the eccuntiioitJes ot nanderinc Siuana, and dncrlptioiiB ut 
IdciI gcenery, are worfcad a]> In n manner whiph niakoa (ho Inoli ■ plsasuit CDinpanlon. 
Mr Buueli haa in hlit llluetcutloa ably gupiiorted tbe writers, "—J/in'nina Puil. 

By Ihe same Aulhots. 
In the Vine Country -l)i>tden.ux nnil its Ni:i);bl<ouThuoi!, Illiisini1i:ib 
Crown Bvo, 35. 6d. 
" Tlia gmiulnafund ol »lt jtnd liumour which aparhle* throughont will be enjaycd 
by alL"— Olmflt™ llrrald. 

thay theiutelvoB wen, anil bo (he bMk, li|;ht and aniart IB it ie. ie heartily unjoialda. " 



y. E. TAYLOR, F.I..S., F.C.S., &•(. 
I Kur !«\k; nolictis uf Ur Taylur's Works, see ScUnliJi.; pji. Ji, 34. 
I Flowers : Their Oripn, Shmics, I'crruiiics, and Coluurs. Illustrated with 
33 Coloured Figures tty Sowerby, and 161 Woudcuis, Second 
Mdiliun. Crown Svo, 7i M. 
The Aquarium; li^ Inhnbilnnts, Strucluie, and MnnaKenieni. Second 

Kdilion, with 23S Woodcuts, Crown 8vo, 3*. 61I. 
Half-Hours at the Seaside, Illuslmtcd wiib 250 Wnoilcui!,. Fourth 
Edition. Crown 8vo, 2s, (kl. 



Illiislrnted wilh 300 W.HjdcHls. 



E. THORNTON. 
A Gazetteer of the Territories under the Government of the Viceroy 
of India. Last Edition, Revised and Edited by Sir Roper 
Lethbridge, CLE,, and A. N, Wollaston, CLE, Demy Svu, . 



PERCY M. THORNTON. 

Wilh Ma|« 



Any Bookseller at Home and Abroad. 



Grmt ReJudiuns in this Cti/alfgue 



IV. M. TOKRENS. 
History of C3.binetS. From thu Union with Scorland lo the Acquisition 
of Canada and Bengal. 2 vols. Demy Svo, 36s. 

" It In nlmiHt linpostbli!— and, ulu 1 now osslea u regmnlB the writer— to pralw 
this lx»k toa hi|{hlv. It la n olever, rinoers, uid pnlnsbUiinr contribution to the 
making of modem hutory, lud All BtudbntB of oomftltutlaiikl nun pull&tnont&ry history 
wmond much to intamgt nod loatniat them In thsH Bble volutnei. In illtho mioor 
nultsra of rersienoea. IndeiinK, and printing bv«t cure hu been taken. Indsed, »11 
IB pmlHworChy, and the pltf ia that tho wrIUt tbould have pused awa; wittaoat 
recdlvlniE the toarika of Atuileate. "— 5C JaiACfl'' Buduel. 

"'AlligtorrolCabinota'traialha bc:(tnnia|; of the BighteL'nth Century down to 
the death ol Oeorica IE., whioh the late Mr U'Cailnah Terrene rsEardnl H 'the work 
of hia lile,' wu publiahed yeaCerdaj. It conslataof two voluoicBof onnaidBrahla hulk, 
«hawinK4tonca that aeinethtojE more than the origin aird projrreaa of the Cnt^uel 

hiatory ol QDvernmeiila, and ■ hlatorj ol Govenimenta ia, In a great measure, a biator; 
Df England."— rAe Standard, 

A.J. W.-ILL. 
Indian Snake Poisons. Their Nature and V.Heci'i. Cruwu Svo, 6b. 



The Phjatoloftlcgil EITeola of ibe Polaon of the Cohn (Naja Trtpudlua).— Thn Pbydo- 
lUElcal ERBDIe of the Pulaon of Bo»<all's Viper (Daboia UueaFllilJ.- The FhraiolOEieiil 

—The ^laliie Power Mid'Froperliea of'We Poisona al In''d!an''aDd''Dlbor VenoniwH 

lbs snbjMl of SoBke-PuisaDiag, eapaninlly regsrdlnit preiBntlon and iroulm'nt.— The 

dillonii on whir^b the mirtallty from Snake-bile depends, both an regardii the ptayeio. 
IueIusI nature g| Iha p<,lBOnins pCDcSBs, and Ibo relaliona belwiHn the reptlleB and their 

JOHN iVATSON, F.L.S. 

Ornithology in Relation to Agricultiire and Horticulture, by vatiotis 

wiilers, edited liy John Watson, F.L.S., &c. Crown Svo, 3s. 6d. 

LtaT OV Co^frttmUToKS.— tliss Eleanor A. Ormerod, lale Consulting 
Batomoloipat to the Hoynt Agricultural Sodety of England ; O. V. AlpiD, 
F.L.S., Member of tiie British OrnithotoRUta' Uniou ; Chniles Whitehead, 
F.L.S., F.G.8., &o, author of "Fifty Years of Fruit Farming"; John 
Wfttaon, F.L.S., author of " A Handbook for Farmers anil Sniftll HolilerB"; 
the Rev. F. O. Morris, M.A-, author of " A History of Britiab lilrUn " ; (). 
W. Murdooh, late e<litor of Tke Famicr ; Riley Fortune, F.Z.S. ; T. H. 
Nelson, Member of tha British Omitholttgiabi' Union ; T. Suuthwell, F.Z.8. ; 
Rev. Theo. Wood, B.A., F.I.S. : J. H. Oumey, jun., W.P. ; Harrison Weir, 
F.lt.H.8. ; W. H. Tuck. 

"Will form a textbook of a reliable Itiml in KuiUing agriculturintB at large 
in their dealiugs with their feathered friends and foes alike."— Udif^aia 

"This is a valuable bonk, and should go Far to fulfil its eicullont purpoee. 
. . . It i) a bu k that every agrioulturist should possess." — Land and 
Water. 

"It ia well to know what binla do miscliief and what birds are helpful. 
This book is the very manual toclBarupall luoh iloiibts."— FDrtalpirB /'oiJ. 

"In these (Jays of agrioullural rlepression it behoves the farmer to stuilj, 
among other subjecta, ornithology. That he and the gamekeeper often bring 
down plagues upon tlio bnil when they fancy they are ridcling it of a past ia 
eiooodingly well illustrated in thia aenea of papers." — Sooliotin. 

For the Reduced Prices apply to 



vf Messrs IV. H. Allen &> Co.'s Publications. 



SAMUEL WILBERFORCE, D.D. {Bishop of IVincim/er). 
Heroes of Hebrew Hiatorf. Crown Svo, gill top, 5s. 



—Lundon Lit. Gaz. 
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worfc, II IH Impor<ihle It .,, „ _,.., ... ,- 

iflMlad In h[i lite by Oinoa AbDwbII."— CcieinMBi 0/ the CenI 
. WELLS IV/LLfAMS, LL.D., I'lefasof of Ikt Chiiusc Language 
and LUtrature at Yale Callcgs. 
China— The Middle KiDe:doin. A Survey of the Geography, Govern- I 
mem. Literature, Social Lifi!, Arts, and History of the Chinese Kmfriie I 
and it^ Inhabitants. Revised Kdition, with 74 Illustrations and a New 1 
Mup of the Empire. Z vols. Demy 8vo, 425. 
■■ »■ UliklltKinsiom h« long oncopiwi Ib« 
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ARRY WlLLL-tM.S, R.N. {Chief Impcclor of Machitiay). 
DsiHuitsd. by ponulHtlon, to AdminI H.B.U. lbs Duke of EdlnbBrgb. 
The Steam Navy of England. I'uat, I'resenl, and Future. 

Comenis :— I'art I.— Our Seamen; Part II.— Ships and Mucliincry {■ 

Part m.^Naval Engineering; Part IV. — Miscellaneous, Summary, I 

with an Appendix on the Personnel of the Steam Branch of the Navy. 

Third and enlarged Edition. Medium Svo, 12s. 6d. 

" It la ■ B>rleB of huji, cloarlj wrlltan mad often hiKlily iiifgiaUvE, on the itilt 

unnolired, or only psrltBUy ond lEntatlvaly aolied, pmbteiuB oonaeclsd idlb lb« mu- 

nlnttmndorg-iulKUIon, sod propulitoa nt our modem ffiT-Bhlpt, . . betng Uudibly 

ilismKlisB to tbM DDUll, bat bippily Incraulng, section ol ttaa Beueml pubtlo mlilah 
eBDOsm* Itulr teilanily uid intdliKiintly wlib hbvb] unalre."— nmH. 

" Mr Harry Vllliunn, m uvit engineer ol lan« nperlenoe ud blgb rank, dteoastH^ 




tnd 'UboelUnaciuii,- 



Any Botikseller at Home and 



'Our l^lnmen,' 'Shl|» Ml 
^blali Uf^lD ore canfull; 
iter. The Ibree alupteri of ■ 

sehlpe."— Daily TsJi^'raFA ^^^^H 



Great Reductions in this Catalogue 



Prvftssgr H. H. IV/LSON, aulHor aflki" SlofJOrd aiilory gflHJm." 

Glossary af Judicial Tenns, inclmling winds bum the Anbk. 

fei^aii, tlinilusLuii, Sunskrit, Mindi, Bengali, Uriya, Mjuulii, 

CuEaiallu» Tidogu, Kaxnnla, Tamil, MalayaLuD, and olb^ lai^isigc& 

4IU, clulh, 305. 

WfDter's Subtle Brains and Lissom Fingers. Cmwu Svo, y^ 6d. 



Tb» BiiHdI B 

" SflTHUWIl.' 



Ubmy. Ob, tbeBoulBearoriHd ~^1n 

FrudnlSDi Tmle ilftrta. Phyglol Bdoatkn. 

SnpenlUion; Wbon ikm il End ■ Advice b; ■ BdjndPkrAiMI. 

The Oetkof ilw WaubcT. 
PorumooUi DDekjvd. 
VUUgfi HoipiBta. 



I 



Ttaa KOeeu of Bnawmj TnvdHnc apcm 



-AKncaCbsr-tinba* Bnint ud LiuiBi Fia^en ' ii 
B^oft oMaeaA p^vra of clnt chjki blevdiuj^ iBfonnatiaii 
ticking iIk uunboo or tbe inifOifnioe, Uw iip hm •■ 



LIEUT. G. J. YOUJ^GIIUSBA-VD, Qatxi'i 0am Cwjb ^ 

Eigtiteea Htmdi«d Miles in « Bonnese Tat, ihnnvh Bmn 
and the FjuteiD Shan SUIes. Ill-J-Straied. Crown Iso, 5s. 



■I Itt panin l if it Mmv^i tn IdBA, u St i> caltBlktoil 10 do, x hir ^h 
diSnIlia «UA iHM* du wajfuer in ■ watage land who. vtea ^ 



IB mm) In ar—liatnry Warli. —^ •■ 



/vr the Reduted Frica a^y U 



of Messrs IV. H. Alhn 6- Co.'s Piihlkalinm. 29 

Scientific ^or^s : iiiclu&tng 3Botanp, "natural 
Ulgtorg, «c. 

E. BONA VI A, Af.D., BrisadeSiirgem, Indian Mciiiial Sentuc, 
The Cultivated Oranges and Lemons of India and Ceylon. Demy 
Svo, with oblong AflsiB Volume of I'lalcs, 2 vols. 30B. 

K. BUAITliWAlTB, M.D., F.L.S., ^c. 
The Sphagnaces, or Peal Mosses of Europe and North America. 
Ilhis[iH.ie<l with 29 I'laics, coloured bj hand. Imp. Svo, 259. 
" All mnuoloKlgU wjll be ileHsbted to bill tbs uppUTmiac of Uila [mporiant work. 

" UiiHBeB, porhtpH, reosTie nbonl sb lltllo atlentlon from holniilelB a,n ukj rltas a( 



in ilia BaikitioiirB. "—ftpular Brtatri Rtvlac, 

B. CARRfNGTON, M.D., F.R.S. 
British Hepatica. ConlHining Descripibns and Figures of ihc Nnlive 
Species of Jiingermnnnia, Morchnmia, nn<i Anlhoccros. Imp. 8vd, 
seweil, I'arls i to 4, plain plales, 3S. 6ii. each ; coloured pJates, 
3s. 6il. each. 

M. C. COOh'E, M.A., I-L.D. 

With _ 

Svo, 6s. 
Qllod, and wiUi pre- 

I h(* Wt pqbllsheil, 

r intl7 ttnylblne to \* dsBlnid, 

fanffl appourt to be equally vatiuble wlLb tbofie vrblch ba biu 

Alreul; prfalwl, II oonMina dotctlplloni of the esmitanl fungi, tbr '- -"■■-■■ 

Ih^y iro pinpurcd for ^llelllb1e,^ -..---.-. ■•. .- — : 



Handbook of British Hepatics. Containing Descriptions and Figures 
of the Indigenous S]iecie3 of Matchanlin, Jurgermannia, Riccia, and 
Anlhoccros, lUuslrated. Crown Svo, 6s. 
" It ii verr srcdIUhte to Mr Oooka that Iho dranlaica In tala bouk are nil akelchfla 

II good iniida-bDDk 10 ■ number of edible fongi unknown lo tbo pnhlin."— Ai)»i/or 
a mcdlvad hd littlo altimtlnii tx tbe 



M. C. Coate's Books rontitiucd. 



Any Bookseller at Homt and Abroad. 



Crcnt Reductions in f/n's Catalogue 



MAKV A. PRATTEN. 
My Hundred Swisa Flowers. With a Shnn Acaiiinl or SwUs Ferns. 

With 60 lUii.'ilrali..na. Crnwn Svo, plain plnles, 123. 6.1. ; coloured 
plates, 25.S. 

I»l3a wiinl: tho want is utidflnli,ble. AtMc moni or le>a licatbllDn ho feels he «n 
kumily \K, It Ls ploiwgmtly written, uiil nflordM uHuriil hinta is to lacatitiee."— 

S. L. PUMPS KEY. 
A Little Brown Pebble, wiih 10 fnll-iinge cuts. Kcap. 4(0, 3s. 6cl, 

'■ In the story at ' A Little Brown l>obb1»,' its wHCer endenronn to Introdnee RM- 
l0(ri™l »oienm [eta the nursery, showing «hU itrnDfre onatilres litod in Uio sjiidmt 
Miua. what manatun hihahited the primeval foreMi. nnd haw our ODunlry oltenulod 
iMtwEeii torrid hskts and Kn arctic cold. Tho aamnuiy or the iDlomiatlon is guuMi- 
LMd by porapetenl aiithoritlDt, and the llluttntlonii axe sjilrltsd. Tlion is no nasun 
ifiiy tho sttenipt should act ijaoc«fld."— jtMrfiniij/, 21flt Docomher 1BS9. 

R. RIMMEK, F.I..S. 

The Land and Freshwater Shells of the British Isles. Illus 

tmlwl wilh [o i'holi^niphs and 3 Lilhogmphs, containing figures of 

all Ihc princiiKil Siwcies. Second Edilion. Crown Svo, 5s. 

" This hiniliiDaiefy Kot np IKita vnlnms mppLieii rt lonR.telt winl In > vory IngFntoiw 

■nd InMlworthy niknnpr. The suUiar la in enthualuDo minofaDlafilHt. ftnd wrjtas 

b»th utmtUraly awl well, and In ■ manner jh> ilniple luid natnml that we bave no 

f<wr that any ordinarily eflnaiicd in»n will eaiilly nndomtand erary phraao. But lbs 

(Mtnre D( Ihla book whlob alrlkea lu diohI 1< Ihal etery siKnlea of BrlllBta land and 

rreahirater nhanbas Iwen pboli^tjapbed. and bare we bava all the pbatographni mboqd 

fylnc any hbell he may ait&."'—Stimte JiHfHi. 

/. SMITH, A.L.S. 
Ferns : British and Foreign. Fourth Ediiinn, revised a] 
Ifii^ed, wilh mnnj' illustrations. Crown Svo, 7s. 6d. 
" Rocti iceaoH fs deacnbed, and the leohnloU chamcterH upon whieii u lannuimiv 
am shown In tbe aooatn|iaiiylne lllmtratlons, and the indiaponulilD tcehnioij lenaa 
aro explained by e^amiileB The nicaoln^ and durivatloni of Cbe belanleal namoaof 
rerna an alao giren in atifflcient detail and with mffldcnt aocuracy to meet tbs vuits 
at aniateurs, II not of schtdaii. Elut perhnpa the moat valaable p«t of the work i> Uiat 
devoted to Inatmctlon in (be onllJvatlOD ol [cma, wliicb oceuplea aomo aoien^ pama 
of the boolt. A bibUoffraphy of tbe aabjeat and an extwUent index make ap the 
renutodct of UiiauBefnl volume, which we recommend to ail peisone deelnms ol know- 
IDB ■omeChlni more about terns than lieinil able to reciKniM ttMHil by atght.''— fiMd. 

idugtry and lor the manifeM 

and blapnment enlarged work wHi certainly 



and be a atandanl Hbrary book o( relerenra for all pteridologiate and 

1 family of plants which is more elegant than are feme. Indl- 
done afford a nio»t inUiroaUng scope of research and collection.'* 



enta] gaidenura (whether pi 
nd there really ia no lamlK 



'■Thlsia n new and eniartten eaiEion 01 one or tna uera oxiani woms on urlUsb 
and lorelgn terns which hu been nailed lor by tin Introduction, during Che interval 



^ whifj] baa alapttfd since the issue of Ibe , _ ,„ 

species which have been colleoted and arranged under their leapeative eeuera and 
triboaaaiD oppeodii. There are thus Inlroduuiid £34 entirely new apeeles. ThoalKtf 
pagea devoted tn a treatise on the cultivation of tarns are Invaluable to the fon-arowar, 
proleaalonal or omatenr, deecribing the eonditlons under which ferns ^ow in tbeli 
native cnuntty— knouIrdt(e which li eiMntltti W their really aucceaeful oDllivatloB 
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J. E. TAYLOR, l-.L.S., 
Their Origin, Shapes, Peifumes, and Colours, Illus- 
"orou: •"' ■ " 



trated with 32 Coloured Figures by Sowerby, 

Second Edilinn. Crown 8\-d, cloth gilt, 7s. 6(i, 
CONTENT! 



nd Naw PbUoKpphj- ol I 
rtae GeoirnphicDl Bistrlb 



>— Tbe Geological Anticiult; ol 
.i„uu fl( Flown™- The Struclute oX Fli 

Colours of Plowen— The Eitetdid Sbkws oI 
[B— Tho Pecfumei ol FloHcra— Socinl Plo«ere 
nwa ol PlOB-erint; WvaXg. 
ik,liilL ol wiBdoni,nliaEt(iil,elmplB, »tt 



henilvo boliniral rEsmrch. The , 

oonnects them h)- the lidi thtt bd 
reoordi of the rocka. ud with the 
*nd honicaltarel art*. He tells i 
chuiBed uid muLU piled by iasec 
about the worid, e.oA how by InniK 
chit the lile at a iQim » eoyliDiic. 
the reeulti ol trkvel, and It h&ppU; 



im, while Inlendeil 
replBle with caJoi 



of !U ^ouIedEE, Ibe ze&l at Ita entho 

alreod]' know that OMlal book, ' The 1 
An., ahould procure thla new edition (Q 
popular miinlial to our publio aquiria. 
srA ita nuuiigeTDent, are the aulhor'e especial 
workiand a wide aiperlenoe be hu managed 
book.''— Snsjtce S^ingi. 

Half-Hours in the Green Lanes. 

E<liiion. Crown 8vo. 2s. 6d. 
■' A bMk whkh cannot (ail lo pleaee tbe roong, and 
reader may glean here and there Ucte oiintereMrn tho 

lounlt)' gentleman with a taste lor natural history; an 
toieCbar in a dear and >Imp!e styla.BO that the young 
the InTeatlgatlon ol oatnre, but may ileo put np (hy 
portant Wore 0[ knowledge. We think the anlhor in 
hai made a very IntereaOng lit 

obHrvitlDni very aoonrately ill 
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Great Reductions in this Catalogi. 



J. E. TAYLOR, F.L.S., F.G.S.—ton 
Half-Hours at the Seaside, lllusirated with 250 Woodcuts. Fmitiii 
Edition. Crown Svo, 2s. 6d. 

Engllita ruders, thai ire hu^- mstit 11 lunily st tbe aeuide'cme 0( whrnwrnemli^ 
bu not lome little knowledge ol tlie oronden ol thu deep. Now, al oourse, ChlalwE 
o( DiariDB awlogj is beldB VMtly increued by Ihe exietencc at Iha valiahle 1 
at the CtyatBl FalBce uidiit Brighton. Still, bawever, notwilbstandin: 
of admlrsble works 00 the labject. moro eapeoiiUj' Ibe eJH.-ellctit *"■• 
and others, there m-m wanted a. oheap (onn of book with good 



liltlB t 



■■Tbnrt 



IRI&iiig, IDeteclnarB, aii& agriculture. 

EDWARD L. ANDERSON. 
to Ride and School a Horse. With a System of Horse Gjm- 
sticB. Fourtli Edition. Revised and Cotiected. Crown Svo, 2s, 6i 
le Ksll wonhy of a. bearing."— jSs/Cj t<ft. 
AnlersOQ iB. without donbt. t. Ibomngh horBBmi 
thould bo a, c^cd Inveslment to all lovers of borer 

n wby ilifl airerul reader sbotdd not t» 



JAMES IRVINE LVl'TON, F.R.C. I'.S. 
The Horse, as he Was, as he la, and as he Ou|:ht to Be. IlliisiiaiciL 
Crown Svo, js. 6d, 

" ■" '" '"■" ""wl object in view, namely, to create mi liitereal in the in. 

(.breeding, mora Especially that clane kno« n aa genond utOIR 
"" ""■ " "■"' printed uid huidwmcli 










J illuair&tioiis, 1 



seSrw/iJcHfid. 



n'lLUJM PROCTOR, Sliid Gm^m. 

The MaJiagement and Treatment of the Horse in the Stable, Field, 

and <m the Road. New and Revised Ediuon. Crown Svr.. &. 

"There are few wUo aro interSHtad in horses will fail to profit bj oof 

portion o> aiiothec of this useful work. Coming from a uractical lianJ tbc 

worli should recommend itaelt tg the public."— S;ior(an»rK. 

" There ii a fund of sound oommoQ.sente views in thia work wliioh will be 
interesting to maHy owners."— FicM. 

GEORGE GRESSWELL. 
The Diseases and Disorders otthe Ox. Second Edition. Demy Svo, 



k 



e In Bqiiae snd Ovine Palliology <tn« the days of To 
bo deoire 10 know somefhlng of the dlaotdera of ana 
ig hygienteally— as lbs Ox, the work ean be 
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of Messrs IV. H. Allen c^ Co.'s Publications. 



PROFESSOR SHELDON. 

Huw Farmtrs may besl be 

" FortuDHilely Prof. Sheldon has no mind to ptft; tho part af a pFophet, 
llnit from the plenitude of a. long experience givoB sage counsel hon to farm 
' «Bat of the time ami be read; for whatever may snaue, . . . This little 
ik is well worth reading, and it ia jiteasaut to find thnt the profeBSor by 
means despairs of the future of agriculture in England.'' — .^nti/einy. 
' ' We welcome the booli as a valuable contribution to our agricultural 
irature, and as a useful guide io those branches in which the author 
« especially qualilicil to instruct." — A'alurc. 

"Id this beautifully printed and well-boond little book of 15S pp., 
professor Sheldon, in his usual happy style, surveys the agricultural field, 
ind indicates what be thinks is the prospect in freut of the British farmer, 
jike a watchman he stands upon his tower — and whea asked, ^Fliat of the 
dght t he disavows not that we are ju the night, but eameatly declares that 
he morning cometh apace. The professor is an optimist ; he does not believe 
lut the country is done, and atilt less does be favour the idea that, taking a 
ride survey, the former daye were hotter than these. On the contrary, bo 
ilges that the way out of the wildernsss is not by any by-path, but hy going 
teht ahead ; and, ere long, the man who holds the banner high will emerge 
rinmpbant."— ScoKi'ah FanaeT. 

JOHN H'.-ITSON F-J-.S. 

^mitholog; in Relation to Agriculture and Horticulture, by variini.s 

■ s, edited by John Watson, F.L.S., &c. Crown Svo. 36. 6d. 

._' CONTBIBUTOHS. — Miss Eleanor A. Ormerod, late Consulting 

Bntomologist to the Royal Agricultural Society of Enghuid ; O. V. Aplin, 
F.L.S., jfember of the British Oraithologists' Union ; Charles Whitehead, 
F.L.S., F.G.S., ic, author of "Fifty Years of Fruit Farming " ; John 
Watwo, F.L.S.,authorof "AHtuidboDk £or Farmers and Small Holdeie"; 
the Rev. F. O. Morris, M.A., author of "A History of British Birds" ; G. W. 
Murdoch, late editor of The Fnr^nxT ; Rilev Fortune, F.Z.S. ; T. H. Nelson, 
Member of the British Oraithologista' Union; T. Southwell, F.Z.S. ; Rev. 
Theo. Woo.1, B.A., F.I.3. ; J. H. Gnrney, jun., M.P. ; Harrison Weir, 
F.R.H.S. ; \V. H. Tuck. 

" Will form a textbook of a reliable kind in guiiiiog agriculturists at large 
in their liealings with their feathered friends and foea alike." — Oluigow 
Heraid. 

" This is : 
... It i 
Water. 

"It ia well to know what birda do mischief and what birds are helpful. 
Thia book is the very manual to clear up all Buoh doubts."— I'd rtsA ire Post. 

' ' In theee davs of agricidtural depression it behoves the former to study, 

noDg other subjects, ornithology. That he and the gamekeei>er often bring 
Lpon the land when the^ fancy thay ore ridding it of a jiest ia 
11 illuBtratod in this series of papers." — Scolanutn, 
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Great Riductions in this Catalogue 



SnCita, Cbiiia, ?apan, anb tbe lEast. 

SVRGEON-MAJOR L. 4. WADDELL, M.B., F.L.S., F.R.C.S., 

Mimhir oftht Royal Asiatic Soeuly, Antkrapelogical Institute, i^t. 

The Buddbism of Tibet, with its Mj-stic Calts, Symbolism, and MytW 

Idg)-, and in its Relation to Indian Buddhism, with over 200 lUuSii' 

tions. Demy 8vo, 31s. M. 
BvsoPBiB or CosTKsra :— rntrodQctory. BiKtorital : ChanaeB in Prioiitlve BoJ- 
dhlsin iMdini to LamBisni— Rise, DBvelopment. and Spread of LamaiBm— ThoBochol 
Lamiiam. DoctriTml : Motavbyiical Boutcbb of tba Doctrine^ — The Doctrine mid iU 
Uonlltf— BoripCurea and Litenture. Jfonotlic: Tba Order ol Lkmu — Daily Lilt u4 
Rontlne— Hierarch} and ReLac&rnatB LimiJ. fiuibffnni; Monuteriei — TmnplH ud 
Cathedrals— Shrinee (and Keliosand PUgrlniB). Mi/tkolagy aiid Godt: PanChuD ud 
ImageB— Sacred Byiabole and ChsrmB. JtiEuo! and Sortfry : Worsblp and lUtul- 
ABtrologj' HndDlvination—Sorccr} and NecrnDUUiCT. Feiti Bain and PIntii: Fetltnli 
and Holidays— H; Stic Plays nsd Uaequeradee and Eaored Flaysr Popular Landin' 
Doniesttc and Popular Lainiism. Ai^entlieft: Chronnlogical Table — BibUognptij- 

study/— r&« riiMS. " ib™™ 

'■DrTaddell deali with the whole Buhjootin a moat eihaugtivB manner, and pw 

disentmiEle the early hlBEoi? Ql Lamatem troui the chaotic growth of table whlub iK 
birested it, most of the chief Internal movementB of LamaiBm are naw tor Cht IM 
time preKnted in bji IntelliglblB and ayBtemaUc tcmi. Tlie work la ■ nlulil' 
addition to the long series that have preceded it, ud is euriL-hed by numowai Dlifr 
trationB, mostly from ori^nala brouKht from Lhasa, and from photOKiaphs W V" 
author, while it Is Cully mdexed, and Is provided with a chronDlogTaal tnlile ad^I Am- 
gra-phj J"— Liverpont Courier. 

"A book of exceptional interost."— Waiisow i/tralci. 

found a olironoloKlcal table of Tibetan events, and a blblloKrapby of the tieet liluaton 
baarlng oa Laniiiflin. There Is also aneicHllentindei, and the numerouB illtumum 
are certainly one ol the dlstlneUve featureB ol the hook."— JfomfT;;, /'oil. 

•• Cannot fall to arouse the livelicat interest. The author ol this enoeUeBlly m- 
duced, hajideomely il]ustral«d volume of nearly su hundred pi^ea hai sildmil) 
spared no pains in prosecutin?; hla studies. . . . The book ia one ol enoBptional ntn 
and ivill attract all those readers who take an iDterest in the old relleioDS of the If 
FaatJ—Publithere' Circular. 

.■>//' EDWIN ARNOLD, M.A., Author af" The Light of Asia," ^c. 
The Book of Good Counsels. Fables from the Sanscrit of tbe I 
Hitopad^sa. VVilh Illustradons by Goidon Browne, Autograph alul \ 
Portiail. Crown Svo, antique, gilt top, 55. 

A few copies of the large paper Edition (limitec] to 100 co' 

liound in white vellum, 25s. each net. 

" 'Tbe Book of Good Counsels,' by Sir EdwlD Arnold, oomei almost as a new 

so long bas it been out of print. Kow, in addition to being- reiy tneteluUv ami 1 

pretUly reissued, llaontaiDBiiumetouaillustntlDnBby Mr Uordon Browne. Atumr \ 

... ,. .. . ..... .. .^j ---and poetical maiinis from Uu I 

. e_, , . „_ 1 too heavily overlaid with pfilo- I 

IB dlsinlsBad wholly as euch. In fact, lllte all that Sir Edwin Amol 
!tore us, it is full ol curious fancies, and that it 1« a EhamilUE little lie 
tB least merit."— Dniii/ <lTnph:c. 

For the Reduced Prices apply to 
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CAPTAIN JAMES ABBOTT. 
NariatdTe of a Journey from Heist to Khiva, Moscow, EUid St 
■^Petersburgh during Ihe late Russian invasion at Khiva. With Mn|j 
and Porltail. 3 vols., demy Svo, 243. 
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SIR E. C. BAYLEY. 
The Local Muhammadan Dynasties, Gujarat, Forming a Sequel 
to Sir H. M. Elliott's History of the Muhammadan Empire 
of India." l>eniy 8vu. 21s. 
■ThevilUB ot tha work consWa in the light which it serves to throw upon dii- 

Kt*d dates and obBcure transactiona. As a work n( ralarenoe it is douhtleu asefnl. 
EsrdinR the nay \a vhich Ita learsed translator and editor hag ai:qu!tted hlmgeir 

veatigaCor, his labours are unusuilly trast.northy, aad the world of letters will doubt- 

' .ward him that meed of pnise, which is rarely withheld from arduous aod oon- 

tloua toil, by aaln|ng him, Id death, a niche in the temple of lame, aide by aide 
-lui his venaratad master, Bir Henn Elliott."— ^miffiny. 

'■ This book may be oonaldered the first ol a series designed rather as a snpplement 
than complement to the ' Blatory ot India as Told by its own Historiana.' Following 

St Prelsca, a naeeBsarily brief bloeraphioal notice— written in (he kindly and appre- 
itive spirit which ever oharactcriaea the sl^le oF the learned editor ol Uaroo Polo, 
whose Initial* are (caroely needed Ca confirm his irlanldty— expl^ns how on Frotesaor 

which he was eminently qua!iBe1 by personal character and acquaintance with the 
originator of the project which constituted his rnisoti ^ftrt. But the new editor did 

notUvB toaoethe actual publloatlon of his first ' ............ ..... 

It (or the preas. when his career was brouicbt to 1 

particularnonumentofttonuina history. Honr: _, _ _.. _ 

Snyley, and more recently still (during' the current year), Edward Thomas, the high. 

ot Oriental research. Without asking to whose care the preparation cl any ti 

this time especially —lor the inatalmont which has Just appeared."— .41 Srn'Eum. 

SIR GEORGE BIRDWOOD, M.D. 

Report on the Old Records of the India OfBce, with Maps 

I Illustrations. Royal Svo, izs. 5d. 
'Those who are familiar with SlrGeorgeBlrdwood'sl 
t)u fnterMtand Iho wealth of hlaiorioal lUustrition with ■ 
may 
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:ir George Birdwood has performed a Herculean \ 
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E. BONAVIA. M.D., HrigaiU-Surgfof}, liidmn Afiiiiial S 
The CultiTB.ted Orongfes tuid Lemons of India «nd Ceyloi 

Svo, with Atlas tif I'lfttL-E, 30s. 



ting the Interns! Indastrlea 



F. C. DANVERS, iffghlrai- ami SupeH'ils?,de,>/ 0/ h'econli, 
Imlia 0£Ui, London. 
Report to the Secretary of State for India, in Council on the Poitg- 
guese Records relatii^ to the East Indies, coniaiDcd hi ilv 
Archive ila Toiri; ile Tombn. anil the Pulilic Libraries at Lisbon ml 
Evuts. Ro)-bI 8vo, sewed, 65. net. 
" The wbole took is toll at Impankiit uid intf nitlDg materiBln tor the iWtBi 
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GEORGE DOBSON. 






our knowledge ot this rBgioii. The ulbor 
vondered hefoto, why tho IrrBak In tbe lino of railiray 



tl}' Impartial, and he deals with the queBllo 
a cbnpior full ot tho hlghsBl Interest, bott 
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FREV. A.J. D. D'OESEV, B.D., A'.C, P.O.C 



ivilh Map 



), 7s. 6.1. 



ParlugoHe Dlseovertes Id Ihs nflmmlh 


ThB Synod at ISumper.' 
Th« Triumph of EomP. 


Porlneu(98 Conqneale or India Id lbs 


EooklV. 






Tiia PartuKneifl Emplro Id the Sliwmth 


iiiib apeciil teforence to tba SvrlnnB! 


CcrtaiT. 


Hidiatlon of Mt-.ion ot Qo.. 


Book IF. 






Mj-rlBD ChriBllinB In Ihe SeveqKonlh 


[ndi.. 




Siriy Hlsioiy of the Church In Indis. 


ScrlBD ChriBtisDn In the Eiihteentb 




Cfnmrj-. 


9jrlim». 
PlonMrB ot thp Forln^neBe MIbsIods. 








TUB JeaitltB m PortUBii 










The First ProteatMl Slifl.ion (d Soolh 


C«Dtqry. 


maiB. 




EiigllBh MlBBloni to the fiyilaDB 1806-10. 
English Miaalo.iii atiJ tba ayrian 


The Snbjngnllon of the SjMbd Ohnroh. 






The Dtanplion and Hb R-suUp. 


First Allen, pi. by Ihe FrancfBcan". 




Second .AHi-mpt. bv the JeBulIs, 


Tb« RfTlval of the Romisb UHBlonB In 
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GENERAL GORDON, C.B. 

Events in the Tsnung Rebelliim. Being Reprints of MSS. copied 

by General Gortion, C.B., in his own hanriwritinB ; with Monc^rapl- 

InlKxluclion, and Nptes. By A. Egmonl Hake, author of " Th 

Story of Chinese Gordon." With Portmit and Map. Demy 8vo, iS: 

-' A valusble and graphlo conErlhntian to Due knon-ladge of affaire In China at 1l 

most Dritloal period of Iti hlatoiy." — Lads Merriiry. 

" Mr Hake ha.« prcHspil a vivhl efceloi of Oordon'B career as a ' leUIer of met 

empbaUL' fij,.i . ..' ■:'.■■ iv - n- -,.nia io hear echoes ol Hngo'aiKra strabi of 1 
"WlthcLir '. I , , ■".. t.j ■ deBCrlbIng al leoglh evcnn whloh are ■ 



I F, r. GREENE, AfililaryAlhidii 10 Ike U.S. Legati 

I at SI Petersburg. 

P Sketches of Arinj Life in Russia. Crown Svo, 9s. 
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The Afghan War, 1879-80. Being a complete Narralive of the Capi 
of Cabiil, the Siege of Sherpiir, the Baltic of Ahmed Khel, the March 
to Candahar, and the defeat of Ayub Khan. With Maps. Demy Svo, 
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Sir H. HL'NTEA'. 
A Statistical Account of BengaJ. zo vaU. 1 






K. ChKUgDDK HIU TnctB, OhUtofong, 
•— ^'-■' " and HQJ 






No&kbsK, Tlppenb, and HQl H. Bh&galporand SuilalParguiu. 
Tippsrah SlalB. 16. Uonabyr and Pomlnh, 

Bengal MS. Records, a selected 

CalculLa, 1782-1807, with an 

Index. 4 vdIs. Demy Svo, las. 
"This is one ot ths aiuall olui of orieiDul works that 

vJenrswhich hai-E heon loDB accepted Bnd which hiiTSp»_. ._ , 

ot tbe period to whiah ibey retrr. Sir WlHiam Wilson Hunter's exhaustive eumhution 
ot the actual elate ot th? varloue landed claaaee ot Benesl during tbs last eentur; 
rendere Impoaaible the tiirthe]- acceptance ot these hitberto slmaat Indleptitable riictn 
of Indiu hlstorj'. The obioi materiale for thut examiniitlilii bave been the oontera- 

Brsr; IkLS. reeorda preserved in the Baud ot Revenue, CRloutta, ot which Sir William 
mtargivesa list dI 14,130 letterade^ngivilh the period from 1732 to ISD7. Sotbing 
eould be more iaip&rtlal than the aplrlC In wbicb he deale witll the great questiona 
Involved. Ha makeii tbc actual lacta, ae lecDtded hj thesa letCere, xritten at tha 

vill And aeTsar and 

e eitreniely limited 
Cottana who write from original MSB, and racorde. But they do not atuid 

iniDiie the Dlatrlct Atchivee a( Beneal, nhleh produced hie ' Annela ot 
ear in IBoe and hla'CMssa' In 1873. They are bIso tho Bret-Fmlta ot that 

it hae coUeoted in each province of TndiA an accuiT\ula^on of teated locu 

uoh aa baa never betore been brought together in the handa, and by tha 

in cdmpletedj will 
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Great Reductions in this Catalogue 



I 



KEl-'. T. F. HUGHES. 
A Dictionai^ of Islam, being a Cyclopaedia of the Docirines, Riic, 
Ceremonies, and Customs, ti^ether with the Technical and Thcoli^al 
Terms of the Muhamniadan Religion. With numerous Illusmtioni. 
Royai 8vo, £l 2s. 
' ' Suoh a work u this haa long been needed, and it would be Imrd bi tiwl 
any one better qualified to prepare it than Mr Hughes. His * Satei w 
tluhammadanism,' of wliich two editions have appeared, have proved d^ 
oidedly uieful to students of Islam, especially in India, and his long familiuitr 
with the tenets and custoniB of Moilems has plsosd him in the best pOMW 
position for deciding what is necessary and what anpecHuouB in a ' I>ietiDUii 
of lalam.' His uaaal method is to begin Hn article with the text in On 
KoniD relating to the snbject, then to adrl the traditiona bearing u^ion itssl 
to conclude with the catmnants of the MobamoiBdan scholiaate and tlw 
oriticisma uf Weatem acholars. Such a method, while involving an infini^gf 
labour, produces tlie beat reeujta ia point of aeouracy and oomprehenBireDai. 
The difucult task of compiling a ilictionary of so vast a subject aa I^m, n(k 
its many sects, its saints, khalifs, asoetics, and dervishes, its festivals, ritniL 
and aacred places, the dreas, manners, and cuatoma of its professors, its oom- 
mentators, teohnical terms, science of tradition and interpretation, iti tows- 
stitiona. magic, aud astrology, ita theoretical ductrinea and actual proeticn 
has been accomplished with singular aiiccesB; and the dictionary will havsils 
place among the atandard worka of referenee in every library that prafesM 
to take aooount of the religion which goTcrns the lives of forty nuUimu cT 
the CJueen's subjects. The articles on 'Marriage,' 'Women,' 'Wiwi,' 
'Slavery,' 'Tradition,' 'SnB,' 'Muhammail,' ' Da'wah ' or Incantatisn, 
' Burial,' and 'God,' are especially admirable. Two artioles deaerre speciil 
notice. One is an elaborate accoiint of Arabic 'Writing ' hv Dr Steinaoi 
which contains a vast quantity of useful matter, and is well iUusbntM l4 
woodcuta of the chief varieties of Arabia script. The other article to whin 
we refer with special emplmais ia Mr F. Pincott on 'Sibhism.' Tliere ia aone- 
thing on nearl every pi^;o of the dictionary that will interest and initnut 
the aCuilenta of Eastern religion, manners, and customs." — AlheniruTii. 

Dirlionary of Muhammadan I'heolsgy. 
Notes on MuhatnnmdaniEin. By Rev. T. P. Hughes. Third Edition, 
rciised and enlarged, heap. 8vo, 6s. 

"Altogether an admirable little book. It combinea two excellent nnali- 
ties, abundance of facts and lack of theories. ■ . . On every one i^ tbe 
numerous heads (over fifty} into which the book ia divided, Mr Hugh« 
furnishes a large amount of very valuable infcrmation, which it would bs 
exceedingly diSicult to collect from even a large library of works on Vat 
subject. The book might well be called a ' Dictionary of Muhammadui 
Theology,' for we know of no Ei^liah work whieh oombioes a inethodiml 
armngement (and conaequently facility of reference) with fulness of informa- 
tion in BO high a degree as tbe little volume before us."— rAe Acaflcmff. 

'■ It containa inuilura in pari-o, and is about tlie best outline of the 
tenets of the Mualim faith which we have aeen. It has, moreover, the nn 
merit of being accurate ; aud, although it ooatatus a few pasaages which we 
would gladly aee expunged, it cannot fail to be useful to all Oovemment 

employes who have to deal with Mnhammadaus ; whilst t" ■"■"—: ■■— ;• ' 

will be invaluable."— r/.u Times of India. 

" The main object of the work is to reveal the real and practical character 
of the Islam faith, and in this the author has evideully been siicoeasful."- 
The Standar/t. 
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MK.'i GRACE JOHNSON. Silver Medallist, Cookery Exhibition. 
Luglo- Indian and Oriental Cookery. Crown Svo, 3s. 6d. 
H. G. A'EENE, C.I.E., B.C.S., M.ft.A.S., &-c. 
Hiatory of India. Fioin ihe Earliest Times to the Present .Day. For 
ic of Students and .Colleges. 2 vols. Crown 8vo, with Maps, 




Gnat Reductions in this Catalogue 



G. B. MALLESQN. 
Historj of the French in India. From the FnunMinE of rondicherry 
in 1674, tu ihe Capluie of thai plice in 1761. New and Revised 
Edilion, with Maps. Demy 8vo, 165. 

vBlunbls loT III Htt m&tlei lo Ibe apeiital studenL It \» nol Ina much tf> uj that now. 
for Ibe flr«[ time, wa ue fnrnLihed with ^ tilibful nirrsaTB ol th«i portion of Entopesn 
flhUTpriie in India wblch turns upon ttia contest wa^mi by the Bast Inrlia Corapuiy 

into bibtorloal Eompoiltion. wtaleb flplaabed every one FltUD hln reaub. He icriflti nav 
nith a suaH^ stroke. End Ibcre ti no fear of bit linking. Witb a keener Inilgbt Into 

popularity."— CoTOifffftt/ii Rnkie. 



Final French Stnigsles in India snd on the Indian Seas. New 
Edilion. Crown Svo, 6s, 

" How India escaped from the government of prefests and BUb.prefeota to 
rail under that of Commiseiotiara and Depatj-CommiesioDSra ; vbf the Penal 
Code of Lord Macaulay reigns supretne inatead of a Code Mapoleon ; why we 
are not looking on helpleaslr from Mahe, Karikal. and Pondicherr}'. while the 
Fretioh arerulitig all over Madras, aod ependitig millioue of franoain Attempt- 
ing to cultivate the elopeaof the Neilgb ernes, maybe learnt from this modest 
volume. Colonel JlalleBon is always paintitakitig, and generally aoourate ; hia 
ati le is transparent, and he never loaee sight of the puipoae with which he 
oomnienoed to write. "Snt'irdiis Rcnaw. 

"A book dealing; with such a period of our history in the East, beddee 
being intereating, contains many lessong^ It is writteu in a style that will be 
popniar with general reajlers." — Atitcnmuvi. 

History of Afghanistao, from the Earliest Period to the Oullireak of tht 
War of 1878. With map. Demy Svo, iSs. 

"The uame of Colonel Malleson on the title-page of any historical -work in 
relation to India or the neighbouring States, is a satisfactory guarantee both 
for the aoouraoy of the fact* and the brilliancy of the narrative. The aathor 
roa^ he aomplimented upon having written a History of Afghanistan wbish 
is hkely to beoome a work of standard authority." — Scotatnan. 



l6s. 

"Colonel Malleaon baa shown a grasp of bis snbjeot, and a power of 
vivifying the confused i^assages of battle, in which it would he impossible bo 
name any living writer as his eqoal. lu imbuing thoae almost fotgott«n 
battleHehls with fresh interest and reality for the English reader, be is re- 
o]>ening one of the most important chapters of European history, whioh no 
[ireviaus English writer iias made so interesting and instraotive as he has 
sticceedeil in doing in this volume." — Aeatieuif). 

Ambiiahes and Surprises, being a Desci:iptionof someofthc most biiunis 
instances of the Leading into Ambush and the Surprises of Armies, 
from the time nf Hannibal to the periixl of the Indian Mutiny, With *, 
porliait of General Lord Mark Ker, K.C.B. Demy Svo, 185. 



o/Mears IF. H. A!kn 6" Co.'s Piihluatiotu. 



MRS MANNING. 
Ancient and MediaTsi India. Being the Mi><ioty, Religkni, 

Cone, Manners and Cusloms, Language, Lilerature, Poelrj-, Philo- J 

sophy, Aslronomy, AJgelira, Medicine, Architecture, Msnufiicturoa, . 

Commetce, &c, of the Hindus, taken from their Writings. With "I 

liluEtrations. 2 vols. Demy Svo, 30s. 

/. MORHIS, Autkeref" The Warin Korea," &'c., Ihirtetnyca 

resident ill Tokio under thejapaiiue Board 0/ IVorks. 

Advance Japan. A Nation Thoruufihly in Earnest. With over 

Illuslratitins by K. Isayama, and of Photugiaphs lent by Ihe Japanese J 
Legation. Svo, I2e. 6d. 
" I« reKlly a t«m»rfc»bly uomplfM mcbqoi of tbE Und, the psople, and the msuiu. 

groirlDg induaUles tod liraiaDients, ind the oriiiiii. InsldmiH. and probBbIc ontoame 

hiBH number Df'iueru] sutlsMi^a] ipHiidtceH, una It la dsiS<«l«d la His Uijeatc ibe 

aikido.''— *«in«B. 

DEPl'TV SURGEON-GENERAL C. T. PASA'E, lale of thi Baigal 

Arniy, and Edited hy F. G. AFLALO. 
Life and Travel in Lower Bunnali, with rroiiti5]iiece. Crown Svo, 6s. 
"Ill dealing with life in Bunrah we are given a pleasant inBight into 
Eastern lite : and to tbnae intcrestod in India aud our other Eaatetn 
posBesEioQs, the opinions Mr Paake otfera and Ilie anBgiistioQE he makes will 
be delightful reading. Mr Paskv hae silopted a very tight style of writing iu 



,' whlah lends an additional oharm to the sliort histDrical-i 
geographical sketch, and both the writer and the eititor are to be oommcuded 



jr the production of a really atttaotive book." — Pvhlii OjwiMm. 

ALEXANDER ROGERS, Bombay Civil Strvica Retired. 
The Land Revenue of Bombaj'. A History of its Adi 



Ri^!e, and Prioress. 1 vols, with iS Maps. Demy Svo, 30s. 

These two voluniea are lull ot valuable inlonnstlon not only on the Laud Revenue, 
but on the gencria oonditlon and alate n( cultivation in all parts of the Bambaj- Pre- 
aidency. Each coUeotoratB is deaoribed Beparaloly, aoii an endeUaut niap ol ea(h la 
I^VBit, sbowing the divisional headquarters, ukarKet-townsT trade oentrea. plaoce of 

telegraphs,' railn-aya, *o."— StrTor'nf BHlith tftiailum. 

•• Mt Hogera has prodocBd a tootinuoui md an authoritative reoorf o( the Und 
changes and of the Fortunea oT the coltivatlng ciassea for a full half-century, togetiier 

perioda belora the present s^'stQui of settlement waa introduced. Mr Rogers now 
pisseats a nmprehensile view of the land udminiatrallan of Bombay aa a whole, the 
hiatory ol ila riao and progreB, and a olear statement ol the results which 11 baa 
attained. It ia a narrative ol which all patriotic Eoglithnien may feel proud. The old 
burdena o! native rule have been lightened, the old ln}uaticei mitigated, the old fiscal 

jF subsistenoe derived from the soil. That iocniaae of the population !a tlic 

uinuL result of the peace of the country under Br"-"- — '~ " ■• ■" ■---'- 

mere atid more severely on the poerihle limlte of Ic 
proiidod (or by the eilensioo ot the m. 
lion, Hr Rogers very properly i-onflni 
ample evidance that Ihe extenaion ol 
Industrial entcrpijaea, have played an id 

at ourmK^."— r** Timei. 
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Grmt BeJuefwns in this Ca/alogtie 



EUphoHl Xtddtks. 

Thirteen Tears wnon^ ttic Wild Beasts of Imtift ; their Ua^ ' 
ami Hatrils, fioin I'etsonat Obsenalion. Wiih an acx«unt of dc 
Modes of Capduing and Tamiog Wil<i Elephants. With z I raO-fa^ 
Illuslraliiins, Rqiroduced for Ihis Edition direct fri-in the i<i^M| 
drawioes. and 3 Sfaps. Fifth Edition. Kcap. 4I0, 12s. 
"WBOndUdUBeBU toluaiBailDOoiti thii EniennJaip book; dd aitnovi cwrwe 
■ama bwidait « Hoa bun dcantotin puB«e unEpu ihe rtaOrr \o tiiu«I ^ 
— ■-„ his niMIa widi ItaliUlT Ma wilh BinpS.r nrnrte — "" - 




ROBERT SEWELL, Madr^ Cinil Service . 
Analytical Histoiy of India. From the Earliest Times id the Xtxii- 
lion of ihe Ea.-.! India Company in 185S. Post Svo, 8s. 
" Much laliouf hu been upended on IlUi worf'—Jtioidnifn. 
EDWARD 7 HORNTON. 
A Gazetteer of the Territories under the GoveminenC of tiie mce- 
roj of India- New Edition, Edited and Revised liy Sir Rtipa 
Uthbridge, CLE., laie I'ress Comiais^oner in India, ,\nd Arthur N. 
Wollaslon, H.M. Indian (Home) Civil Service, Translator of the. 
■' Anwir-i-Suhaili," In one volume, Svo, 1,000 pages, 2Ss. 
Hunldr'B *' ImperUl Guetteer" has been prepared, wtaioh la not only mnA' 
more Rmple than Itii prerteosMor, bat is lurtber to be groallj- enlarged in die He*- 
Edltiao now In Bourse of prodactLon, In tbme clnmaLRancss tt hsa been thooglit, 

date, to oiwliry In aome meuaie Itie plan dI the work by oniitllDg muah of Uie 
detail and giving ddI)' auch leading taats uid Ogurea u will aulBcc tor ordinal; par. 
poHsol niennce, a plan which baa tbe addlliaul idvantiuia of reducing! lbs work lo 
coe moderate-flized volunie, 

upon the cato and ludgmeDt which have been fliepciwd In the preparation of Uw 
letlerpreM. The task WHS, iii the Ont Instance, undertaken by Ur Roper Lcthbfid(e, 



wbOM liteiary altainmEnla and aoqua 

Bddwiee toran undertaking den; ..„ . „. 



m^ked dwiee tor an undertaking denuud^ngL'onsideFable knowledge a 



pnhllshsn deemed It prudent to aubject the pagta 
in the person a\ Hr Arthur WoUaston, whose lengthened tetvtM Jn thi 
ol the &vil Service ot ttala country, coupled with hie wide amiualntani 
Hlitory, MvM to hi* crlUclsm an unutual degteu ot weight and iiii 
joint names which a|nieu on Ihe title-page will, it is hoped, sene as 
th»publlothatthe''0»ie(teet"is in tbe main aocunla and truatwo 

Uma have b«en revised by the data given in the Ceosua 'Report ol ISgi 
V TheohietobjBOtaln YlewineompUtngt^li«Oftatl«e^aJe:— 
l^t. To Si the niadie position ol the various cities, towna, and ■ 

mtioh preoWon aa poariblo, and to eahibtt wilh the greatest practb- 

thai la known reapeeting tbeui ; and 

Indlr. To note the various couotrlea, prorinoes, 01 territorial di 

deioribe the pbjaical charaoterlatles ol each, logetbar with their at) 

"' political circumstances. 




For tlu Seduced Prices apply to 
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DK C. EDWARD SACHAU. 
ith&r-Ul-B&fcira of Albiruni : The Chronology of Ancient 
n English Version of Ihe Arabic Test Translated and Edil 
^oles and Index. Imp. 8™ (480 pp.), 425. 

A.J. WALL. 
indiiui Snake Poisons : Theit Nature and Effects. Ccown Svo, 6s. 
Contents. 
TliePliyBlologl™lE(reclBQ(lh6PDisonorih8Cobra<NB.jiTripndlanB).— TheJ 
>(ti™l EffecB ot the Poiaon ot BuiMir> Viper (Dabota KnBHeUU).— The Phyiiit 
afMtaproaoMdbj IhePolion Dftlm Buogims FiBOlaluBBnil Ihe BungiruaCoe 
-The BelMliB Power and PmperCleB of the Vc^bodb oF iDdliin uid Dtber Vei 
Imkw.— Tbfl Mscnrs of Stmkfl FolBons.— Some pncIii^B.1 CDiieidera,tionB aonnecti 
tie subject o( Snake-Pols onliig, espsciiUj rogacilbig Ptereolton aud Tr"»tmen1 
bjool thai huB beon kepi Id rlen, htB been 10 deSne ca cloael; bs poaalbia the 
lODB 0° whlob tbe uortallty From Snake-bile depBnda, both &b regards the 
ftgloal nature or the palionlng praceas, and tbe relatione between the reptiles an 

5. WELLS WILLIAMS, LL.D., Pnftaor of the Chinese 
Lttit^uaf^ and IJUratiirt a/ Vale CaUege. 
Chiiia— The Middle Kingdom. A Survey of Ihe Geography, Govern- 
menl, Literalure, Social Life, Arts, and History of the Chinese 
Empire and its Inbabilants. Revised Edition, with 74 Illustration;^ 
and a New Map of the Empire. 2 vols. Demy 8va, .42s. 
" Wmiama- ' Uiildle Klninlaiu < renulaa unrivoUed as the moBbluU and aeounts 
:ount ol Ohina— Itt [ahabilmlii, Ite arts, ita aoienDE. its religion, ltd pbilOBophy— 

"The standard work on the 8nh]ect."-Blo4E. 

PROFESSOR H. H. WILSON. 

Glossary of Judicial and Rerenue Terms, incluiting worJ> fri>iii 

Ihe Arabic, Teluga, Kamata, Tamil, Persian, Hindustani, Sanskrit, 

Hindi, Bengali, Marathi, Giizaralhi, Malayalam, and other languages. 

410, 30s. 

"It was the dietingalihing oharaDteriBttc of our Ute liireattir that he oou- 

Udered uottiing unworthy of hia lalmura that was calculated to l» uaefnl, snd 

Tvai never intiuenced In hia undertakinga by the mere dealre of acc^uirinz 

diatinBtion or iacreaainy hia fame. Many of hia worka exhibit powera c^ 

illuitration and oloae nMiBUtiiDg, wliich will place their autlior in a high 

poaition atnoug tbe literary men of the age. Btit it is aa a man of deep 

roaearch ami as a Sunukrit scholar and Orientalist, as the aucceseor of Sir Wm. 

Jonei and H. T. Colebrooke, the worthy wearer of their mantlea and inheritor 

of the pre-emiuence they anjoj-ed in this particular department of literature, 

that his name vrill eapecially live among the eminent men oi leocning of hia 

age and country. "—H. T. Pnt\8EP. 

"A work every page of whioh teems with information that no other 

Iuslrolat ever hasor could have placed before the public. . . . The work 
mnat ever hold a foremost place not only iu the history of India but iu that of 
the human raoe."— firfintuirM Revicvi. 
LIEUT. G. J. YOUNGHUSBAND, Queoii Oimi Corp.' 0/ Gui-lis. 
Eighteen Htuidred Miles in a Burmese Tat, through Bumiah, Siam, 
and thf Eastern Shan States. Illustrated. Crown Svo, 5s. 
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